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Rolls,  which  have  to  work  in  every  rolling 
period  comparatively  large  quantities,  such  as 
cogging  rolls,  head  rolls  in  general  and  the  like, 
evidently  show  a  very  strong  wear  in  the  corre- 
sponding passes  which  are  used  again  and  again.  5 
At  the  repairing  of  the  rolls  it  is  possible  to  ob- 
tain always  again  the  desired  pass  shape  on  the 
base  of  the  pass,  but  this  is  not  possible  on  the 
side  faces,  as  just  at  these  points  the  wear  is 
very  great.  On  these  side  faces  only  simple  10 
smoothing  is  possible.  The  result  hereof  is,  that 
the  pass  width  enlarges  each  time  and  the  rolls 
must  very  often  be  put  out  of  service,  although 
as  regards  the  diameter  they  still  ought  to  be 
suitable  for  use.  An  orderly  and  therefore  eco-  15 
nomical  working  is,  however,  with  these  rollers 
with  too  wide  pass  width,  no  longer  possible  for 
the  reason  that,  owing  to  this  too  wide  pass 
width,  the  reduction  in  the  next  following  pass, 
be  it  on  the  same  or  on  another  housing  or  on  20 
an  other  train  of  rolls,  is  too  high  and  conse- 
quently leads  to  overloadings  of  the  driving  en- 
gine. Other  inconveniences  which  may  occur 
are  decrease  of  the  rolling  speed,  cutting  out  of 
the  automatic  protection,  sticking  fast  of  the  25 
material  to  be  rolled  between  the  rolls,  fractures 
of  the  roll  journals  and  even  damaging  of  the 
driving  engine.  If  then,  in  order  to  obtain  the 
desired  final  cross-section,  the  total  pass-num- 
ber on  the  corresponding  housing  were  increased,  30 
this  would  be  very  uneconomical,  as  then  the 
longest  last,  that  is  the  passes  which  are  most 
stressed,  would  have  to  be  passed  through  sev- 
eral times. 

It  has  been  proposed,  in  steel  rolls,  to  bring  35 
the  corresponding  passes  to  the  original  width 
by  electric  moistening  welding  of  the  side  faces. 
When  using  soft  electrodes  a  high  wear  occurred 
evidently  during  the  rolling.  When  electrodes  of 
sufficient  hardness  and  wear  resistance  were  used,  40 
too  many  fissures  showed  during  the  treating  of 
the  moistened  faces.    Besides  the  transition 
points  from  the  weld  to  the  base  material  were 
so  hard,  that  they  could  be  worked  only  with 
great  difficulty.   Also  the  proceeding,  to  apply  a  45 
hard  wear-proof  layer  on  to  a  tough  and  soft 
layer  did  not  give  the  desired  result,  as  the  weld 
burrs  were  torn  out  of  the  connection  and  just 
on  the  side  faces.   The  groove  which  is  thereby 
formed  increased  very  rapidly  and  this  did  lead  50 
again  to  surface  defects  on  the  rolled  material. 


According  to  the  invention  perfect  repairing 
of  strongly  stressed  passes  is  possible. 

A  pass,  which  has  for  instance  to  be  made  nar- 
rower by  a  certain  measure,  is  turned  on  one  side 
or  on  both  sides.  Two  halves  of  the  same  ring 
of  corresponding  material  and  of  corresponding 
cross-section  are  then  inserted  and  the  gaps 
closed  with  soft  and  tough  electrodes. 

Two  different  embodiments  of  the  invention  are 
illustrated  in  the  accompanying  drawing,  in 
which 

Fig.  1  shows  the  lower  half  of  the  pass,  prior 
to  the  repairing,  whereas  the  upper  half  shows 
the  same  pass  after  the  repair.  The  portion  des- 
ignated by  b  is  first  turned.  The  ring  halves  c 
are  then  inserted  and  the  wedge-shaped  gap  at 
d  is  closed  by  welding,  The  small  grooves  re- 
maining on  the  joints  of  the  two  ring  halves  are 
carefully  closed  by  welding.  The  inserted  ring 
is  turned  smooth  and  an  absolutely  new  pass  is 
given  to  the  same  at  which  the  material  to  be 
rolled  does  not  come  into  contact  with  a  welded- 
on  surface.  In  this  manner  according  to  the  in- 
vention it  is  also  possible  in  rolls  which  in  con- 
sideration of  the  high  costs  are  made  of  non- 
alloyed  steel,  to  subsequently  insert  pass  rings 
of  high  grade  wear-proof  material  and  to  there- 
by considerably  lengthen  the  lastingness  of  these 
rolls. 

Also  cast  iron  rolls,  in  which  a  repairing  of 
the  pass  walls  was  not  possible  at  all  up  to  the 
present,  can  be  much  better  utilised  by  insertion 
of  rings  according  to  the  invention.  In  this  last 
instance  instead  of  welding  together  the  ring  and 
the  roll,  another  manner  of  fixation  must  be 
selected.  This  manner  of  fixation  is  illustrated 
in  Fig  2.  A  corresponding  number  of  holes  a  is 
bored  into  the  roll  edges.  The  portion  designated 
by  g  is  then  removed  by  turning,  the  bore  holes 
being  cut  at  the  portion  facing  the  pass.  Suit- 
ably beveled  bolts  e,  as  shown  in  Fig.  3,  are  then 
inserted  into  these  holes.  The  ring  halves  are 
then  pushed  on  and  welded  the  one  with  the 
other  and  with  the  bolt.  With  this  kind  of  fix- 
ation the  ring  can  expand  without  any  hindrance. 
Notwithstanding  the  different  expansion  coeffi- 
cients of  cast  iron  and  steel  on  the  repaired  pass 
point  no  prejudicial  stresses  occur,  which  might 
lead  to  tearing  off  of  the  ring. 
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The  present  invention  relates  to  an  improved 
bolt  closer  for  automatic  arms  having  the  ob- 
ject of  allowing  the  automatic  functioning  with 
much  reduced  pressures.  The  results  are  so  far 
of  mechanical  nature  as  strains,  frictions  and  con-  5 
sequent  consumption  of  the  moving  parts  are  re- 
markably diminished;  of  ballistic  nature  when 
considering  that  the  highest  pressure  of  the  fir- 
ing gases  is  utilized  for  firing  the  projectile,  which 
acquires  the  best  efficiency  in  range,  flatness  of  10 
trajectory  and  force  of  penetration  or  perforation. 
Furthermore  a  balanced  functioning  is  obtained 
with  the  remarkable  reduction  of  the  character- 
istic strain  the  automatic  arms  are  subjected  to, 
causing  fatigue  for  the  rifleman,  straining  for  15 
the  material,  dangerous  dispersion  of  firing. 

Fundamental  characteristic  is  the  lightness  and 
the  small  obstructing  volume  of  the  parts  com- 
posing the  device  resulting  easily  controllable  in 
the  right  phase  with  a  minimum  absorption  of  20 
energy. 

The  simple  longitudinally  sliding  bolt  may  have 
a  cylindrical,  parallelopipedal  or  prismatic  form. 

According  to  the  invention  in  the  outside  sur- 
face of  the  bolt  there  is  provided  a  cavity  destined  25 
to  receive  a  blocking  device  comprising  a  lever  or 
square  plate  provided  with  an  adjoint  piece 
shaped  like  a  small  ear.  In  correspondence  of 
one  of  the  two  short  sides,  this  plate  is  rounded 
in  the  point  destined  to  bear  on  the  breech  or  30 
fixed  part  of  the  arm  while  in  correspondence  of 
the  other  short  side  there  is  a  surface  substan- 
tially plane  as  the  said  corresponding  seat  pro- 
vided in  the  bolt. 

When  the  bolt  is  at  the  end  of  the  forward  35 
stroke  bearing  on  the  barrel  in  correspondence 
of  the  cartridge  chamber,  said  plate  by  seating  in 
said  cavity  blocks  the  bolt. 

With  the  improved  bolt  closing  device  accord- 
ing to  the  invention  the  advantage  is  obtained  40 
that  the  action  of  the  recoil  displaces  the  mass 
comprising  the  barrel,  the  bolt,  the  striker,  the 
movable  breech  solidarily  for  a  pre-established 
extent.  This  tract  is  determined  in  relation  to 
the  power  of  the  cartridge  and  the  type  of  the  45 
arm.  During  this  tract  the  bolt  and  movable 
breech  to  which  the  barrel  is  solidary,  remain 
blocked.  The  arm  advances  in  conditions  of  ex- 
treme security  while  the  projectile  receives  the 
greatest  thrust  possible.  50 

Once  run  said  pre-established  tract  of  solidary 
movement  of  said  parts,  a  disengagement  occurs 
between  bolt  and  movable  breech.  This  disen- 
gagement takes  place  by  means  of  a  device  the 
structure  of  which  according  to  the  invention  is  55 


such  as  to  allow  that  in  very  short  time  but  with 
a  certain  progressiveness  there  takes  place  the 
displacement  of  the  blocking  member.  Things 
are  arranged  in  such  a  way  that  the  lever  arms 
of  the  playing  parts  allow  to  reach  the  aim  men- 
tioned. 

In  short,  after  the  firing  of  the  cartridge  seven 
movements  are  determined  as  follows: 

(1)  A  recoil  movement  with  the  movable  parts 
solidary  to  each  other  through  said  blocking  de- 
vice. 

(2)  Prosecution  of  the  recoil  movement  with 
engagement  of  the  angle  pawl  of  the  blocking 
member  with  the  fixed  breech. 

(3)  Prosecution  of  the  recoil  movement  with 
engagement  of  said  pawl  with  the  inferior  ear  of 
the  blocking  member  and  consequent  disengage- 
ment of  the  bolt  as  regards  the  moveable  breech, 
this  breech  being  stopped. 

(4)  Prosecution  of  the  retrocession  of  the  bolt 
alone  (with  the  relative  striker)  till  the  recoil 
stroke  is  completed. 

(5)  Solidary  forward  stroke  of  the  bolt  and 
striker  under  the  action  of  the  striker  spring  till 
the  striker  engages  the  stopping  pawl  of  the  firing 
device. 

(6)  Forward  stroke  of  the  bolt  owing  to  inertia, 
the  striker  being  unmoveable,  held  by  said  pawl 
and  engagement  of  the  blocking  member  into  the 
corresponding  seat  provided  in  the  bolt. 

(7)  Disengagement  of  the  striker  from  the 
relative  stopping  mechanism  and  percussion  of 
the  bottom  of  the  new  cartridge  automatically, 
in  a  known  way,  substituted  to  the  preceding  one 
in  the  apposite  chamber. 

The  pawl  of  the  blocking  member  shaped  like 
an  angle  lever  cooperates  by  means  of  one  of  its 
arms  with  an  adjoint  piece  carried  by  the  block- 
ing member  in  the  way  further  on  explained 
better. 

The  invention  is  illustrated  in  the  accompany- 
ing drawings  in  which: 

Fig.  1  shows  in  partial  longitudinal  section 
a  portable  arm  (rifle)  with  a  cartridge  in  the 
apposite  chamber,  herein  blocked  by  the  bolt  and 
with  the  striker  cocked  and  ready  for  firing. 

Fig.  2  shows  the  phase  of  the  disengagement  of 
the  parts  during  the  expulsion  of  the  cartridge 
case. 

Fig.  3  is  a  view  similar  to  the  preceding  illus- 
trating the  position  of  the  parts  after  firing  and 
the  expulsion  of  the  case. 

With  reference  to  fig.  1  the  barrel  I  of  the 
rifle  is  screwed  and  solidarily  connected  to  the 
moveable  breech  2  sollicited  to  remain  in  the  posi- 
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tion  illustrated  in  fig.  1  by  the  action  of  a  spring 
illustrated  in  20.  Against  the  back  end  of  the 
barrel  I  there  bears  the  bolt  3  blocked  in  this 
position  by  the  pawl  4  whose  anterior  end  5  is 
lodged  in  the  seat  6  (fig.  2)  provided  in  the  out-  5 
side  surface  of  the  bolt  3.  Within  the  bolt  3 
there  is  lodged  the  striker  7.  This  latter  is  ac- 
tioned  by  the  thrusting  rod  8,  which  in  a  known 
way  is  sollicited  by  a  compressing  spring  situated 
in  the  butt  of  the  arm  (net  illustrated) .  10 

The  blocking  pawl  4  ends  posteriorly  with  a 
cylindrical  surface  in  9  bearing  on  the  relative 
seat  10  fixed  in  the  moveable  breech  2  of  the  arm. 
The  blocking  member  4  may  execute  an  angular 
movement  from  the  position  illustrated  in  fig.  1  15 
to  the  position  illustrated  in  the  fig.  2.  Inferiorly 
the  blocking  member  4  is  provided  with  an  ad- 
joint piece  1 1  destined  to  cooperate  with  the  upper 
arm  12  of  the  angle  lever  12 — 13  fulcrum ed  in  14. 
In  the  block  position  illustrated  in  fig.  1  the  angle  20 
lever  12 — 13  holds  with  the  end  of  its  arm  12  the 
blocking  member  4  within  the  relative  seat  6 
bearing  against  the  lower  projection  15  of  the 
pawl  4.  The  angle  lever  12 — 13  is  sollicited  to  be 
carried  to  and  remain  in  the  position  illustrated  25 
in  fig.  1  by  a  spring  1 6. 

At  the  firing  instant  the  case  1 7  reacts  against 
the  bolt  3,  solliciting  the  same  to  retrocede  with 
the  striker  7  contained  therein,  entraining  first 
solidarily  under  the  action  of  the  blocking  pawl  4  30 
the  moveable  breech  2  and  the  barrel  I.  These 
parts  form  in  the  whole  a  remarkable  mass  so 
that  the  retrocession  of  the  case  1 7  is  somewhat 
slow  and  the  action  of  the  explosion  gases  on  the 
projectile  causes  a  maximum  effect  giving  to  the  35 
projectile  a  speed  neatly  higher,  the  other  condi- 
tions being  the  same,  than  that  obtained  with  the 
usual  automatic  arms. 

After  a  certain  tract  in  the  recoil  movement 
has  been  run,  the  arm  13  of  the  lever  12 — 13  car-  40 
ried  by  the  moveable  breech  2  engages  against 
the  fixed  stop  18  and  begins  a  left-hand  rota- 
tion against  the  action  of  the  spring  (6.  The  end 
of  the  arm  12  slides  on  the  supporting  surface 
of  the  said  adjoint  piece  15  of  the  pawl  4,  then  45 
abandoning  such  a  surface  and  penetrating  into 
the  notch  19  existing  between  the  adjoint  piece 
1 5  mentioned  and  the  adjoint  piece  1 1  of  the  same 
pawl  4.  While  prosecuting  the  retrocession  of  the 
moveable  breech,  said  lever  12 — 13  engages  with  no 
its  arm  1 2  against  the  upper  surf  ace  of  the  piece 
1 1  and  lowers  this  latter  together  with  the  pawl  4 
solidary  thereto,  causing  an  angular  movement 
around  the  axis  of  the  cylindrical  surface  9.  The 
lowering  movement  of  the  pawl  4  is  progressive  55 
since  the  engagement  between  the  arm  1 2  and  the 
piece  1 1  begins  between  the  root  of  the  arm  12  and 
the  end  of  the  piece  1 1 ,  the  progressive  displace- 
ment occurring  as  far  as  towards  the  end  of  the 
arm  1 2  and  respectively  the  root  of  the  piece  ll.  00 

When  the  blocking  pawl  4  has  completely  aban- 
doned the  seat  6  provided  in  the  outside  sur- 
face of  the  bolt  3,  this  latter  sollicited  by  the 
reaction  of  the  case  17,  abandons  the  moveable 
breech  2  and  retrocedes  independently,  together  65 


with  the  striker  7  entirely  compressing  the  rela- 
tive spring  by  means  of  the  rod  8.  Meanwhile 
the  moveable  breech  2  (and  the  barrel  I  solidary 
thereto)  has  come  back  from  the  position  illus- 
trated in  fig.  2  to  the  position  illustrated  in  fig.  3 
under  the  action  of  its  own  spring  20. 

Starting  from  the  position  illustrated  in  fig.  3 
the  bolt  3  is  pushed  forward  by  the  relative  spring 
through  the  rod  8  and  in  such  movement  seizes 
the  upper  cartridge  2 1  of  the  loader  22  and  thrusts 
the  same  into  the  chamber  23.  The  advance  of 
the  bolt  3  and  striker  7  takes  place  solidarily  till 
the  back  tooth  24  of  the  striker  engages  the  pawl 
25  of  the  firing  apparatus.  The  striker  is  then 
stopped  in  its  advance  while  the  bolt  3  prose- 
cutes owing  to  inertia  thrusting  the  new  cartridge 
into  the  apposite  chamber.  The  parts  are  now 
returned  to  the  original  position  illustrated  in 
fig.  1. 

With  the  object  of  preventing  the  percussion 
of  the  striker  against  the  bottom  of  the  case  of 
the  cartridge  before  the  closure  has  been  com- 
pleted by  the  bolt,  there  is  provided,  according 
to  the  present  invention,  a  safety  lever  26,  which 
with  an  end  27  cooperates  with  the  arm  13  of 
the  angle  lever  1 2 — 13  while  with  the  other  end  28 
comes  on  the  stroke  of  the  tooth  24  of  the  striker 
7  (figures  2-3)  when  the  angle  lever  12 — (3  is  in 
the  position  of  disengagement  for  the  pawl  4. 
In  this  way  till  the  pawl  4  is  not  snapped  within 
the  apposite  notch  6  provided  in  the  bolt  and 
consequently  the  lever  12 — 13  is  not  returned 
into  the  position  of  fig.  1,  an  eventual  defect  of 
the  firing  apparatus  or  an  eventual  untimely  ac- 
tioning  of  the  trigger  29  cannot  produce  the  per- 
cussion of  the  cartridge,  since  the  striker  is  held 
in  its  advance  stroke  by  the  end  28  of  the  safety 
lever  26  engaging  the  tooth  24  of  the  same  striker. 

A  spring,  not  illustrated,  sollioites  the  safety 
lever  26  to  be  taken  into  the  engagement  position 
with  the  tooth  24.  Things  are  arranged  in  such 
a  way  that  by  means  of  a  convenient  propor- 
tionality settled  between  the  different  arms  of 
relative  levers  the  lowering  of  the  automatic 
safety  lever  26  may  take  place  in  the  right  phase, 
that  is  in  the  exact  instant  when  the  engagement 
of  the  blocking  pawl  4  into  the  notch  3  of  the  bolt 

6  is  positively  completed. 

In  order  to  prevent  the  point  30  of  the  striker 

7  from  touching  the  capsule  of  the  cartridge's 
bottom  before  the  definitive  closure  of  the  bolt 
there  may  be,  according  to  the  present  invention, 
between  the  bolt  and  the  striker  arranged  a  spring 
capable  of  transmitting  from  the  striker  to  the 
bolt  the  advancing  force  during  the  phase  of 
closure,  this  spring,  however,  allowing  the  per- 
cussion of  the  cartridge  after  the  closure  has  been 
effected. 

The  present  invention  has  been  illustrated  and 
described  in  a  preferred  form  of  realisation  but 
it  is  understood  that  constructive  changes  may 
be  introduced  therein  without  surpassing  the 
limits  of  protection  of  the  present  industrial 
patent. 
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The  present  invention  relates  to  a  firing  mech- 
anism for  automatic  arms. 

According  to  the  invention  a  firing  mechanism 
with  double  release  is  provided,  surely  and 
smoothly  functioning,  so  that  it  is  not  possible  to 
execute  the  so  called  "rafale  firing"  comprising  a 
series  of  very  rapid  consecutive  shots  obtained 
with  other  firing  mechanisms  when  the  trigger  is 
kept  down  in  a  certain  measure. 

It  is  well  known  that  in  the  automatic  arms 
as  rifles  and  the  like  a  shot  at  a  time  is  wanted 
to  be  fired  at  command  and  the  "rafale  firing"  is 
to  be  avoided. 

The  invention  is  illustrated  in  the  accompany- 
ing drawing  in  a  schematic  form  of  realisation 
alone,  but  it  is  understood  that  constructive 
changes  may  be  practically  introduced  therein 
without  surpassing  the  limits  of  protection  of 
the  present  industrial  patent. 

Fig.  1  of  the  drawing  shows  in  full  lines  the 
parts  of  the  firing  mechanism  in  cocked  position 
and  in  dash  and  dot  lines  the  parts  after  the 
first  release  of  the  mechanism. 

Fig.  2  shows  the  position  of  the  parts  after  the 
shot  has  been  fired. 

Fig.  3  shows  a  position  of  the  parts  during  the 
movement  of  the  striker. 

With  reference  to  said  figures  the  striker  I  is 
driven  forward  by  the  spring  2  through  the  rod 
3.  The  striker  I  is  provided  inferiorly  with  a 
tooth  4  destined  to  engage  the  notch  5  of  the 
pawl  6.  This  latter  is  pivoted  in  7  and  solicited 
to  rotate  to  the  left  hand  by  the  needle  spring  8, 
an  end  of  which  9  engages  on  said  pawl  6  and 
the  other  end  1 0  acts  by  means  of  the  small  con- 
necting rod  1 1  on  the  arm  1 2  of  the  angle  lever 
13.  This  lever  13  is  pivoted  in  14  on  the  firing 
trigger  15.  The  arm  16  of  the  angle  lever  13  is 
anteriorly  shaped  like  a  finger  in  order  to  bear 
against  the  lower  part  1 7  of  the  pawl  6.  Further 
the  arm  1 6  is  provided  with  a  tooth  1 8  destined 
to  cooperate  with  the  lug  19  of  the  pawl  6.  The 
lug  19  is  provided  with  two  supporting  surfaces 
20  and  21  placed  in  different  planes  destined  to 


cooperate  successively  with  the  tooth  18  of  the 
said  arm  16.  The  parts  are  kept  in  the  position 
illustrated  by  full  lines  in  Fig.  1,  when  the  striker 
is  cocked,  by  the  needle  spring  8.  In  such  a  po- 
5  sition  the  finger  16  bears  against  the  lower  part 

17  of  the  pawl  6  and  the  tooth  4  of  the  striker 
is  engaged  with  the  notch  5  of  the  pawl  6. 

By  exercising  a  traction  on  the  trigger  1 5  (Fig. 
1,  dash  and  dot  lines)  this  trigger,  against  the 
10  action  of  the  spring  8  exercises  a  traction  on  the 
angle  lever  1 3  and  conveys  the  tooth  1 8  of  the  arm 

16  in  contact  with  the  supporting  surface  20  of 
the  lug  19  of  the  pawl  6,  while  the  arm  16  slides 
bearing  against  the  surface  17  of  the  pawl  6. 

15  The  pawl  6  is  displaced  into  the  position  illus- 
trated with  dash  and  dot  lines  and  the  tooth  18 
is  released  from  the  supporting  surface  20  to  the 
supporting  surface  21.  The  finger  actioning  the 
trigger  1 5  perceives  this  first  release  of  the  firing 

20  mechanism. 

By  further  actioning  the  trigger  15  (Fig.  2)  in 
the  direction  indicated  by  the  arrow,  the  tooth 
4  abandons  the  notch  5  of  the  pawl  6  and  the 
striker  is  pushed  forward  by  the  action  of  its  own 

25  spring  2  hitting  downwards  the  pawl  6  (Fig.  3) 
by  means  of  its  own  lower  tappet  22  and  thus  de- 
termining the  sure  disengagement  of  the  tooth 

1 8  from  the  supporting  plane  2 1  so  that  the  pawl 
6  free  of  ever  engagement  with  the  angle  lever 

30  1 3  may  be  taken  back  with  a  left-hand  motion  to 
bear  against  the  lower  plane  surface  23  of  the 
striker  ready  to  engage  the  tooth  4  as  soon  as 
this  tooth  has  fallen  back  in  consequence  of  the 
firing  of  a  cartridge  and  has  advanced  again 

35  owing  to  the  action  of  the  spring  2.  Yet  if  the 
trigger  15  is  kept  in  a  retreated  position,  a  free 
movement  up  and  down  of  the  striker  is  not  pos- 
sible, consequently  the  so  called  "rafale  firing" 
is  absolutely  excluded.   Said  disengagement  be- 

40  tween  the  tooth  1 8  and  the  supporting  surface  2 1 
occurs  owing  to  the  action  of  the  lower  surface 

1 7  of  the  pawl  6  against  the  upper  surface  24  of 
the  arm  16. 

GINO  REVELLI. 


1 


PUBLISHED  G.  REVELLI  Serial  No. 

APRIL  27,   1943.  FIRING  MECHANISM  FOR  AUTOMATIC  ARMS  308,871 

BY  A.  P.  C.  Filed  Dec.  12.  1939 


Published  Apr.  27,  1943 


Serial  No.  310,291 


ALIEN   PROPERTY  CUSTODIAN 


SIGNS 

Magdalin  Christian  Gleerup  Molk-r,  Copenhagen, 
Denmark;  vested  in  the  Alien  Property  Custo- 
dian 

Application  filed  December  21,  1939 


My  present  invention  relates  to  signs,  more 
particularly  to  signs  having  a  movable  text  or 
display  strip  inserted  in  the  path  of  light  rays, 
either  daylight  or  artificial  light. 

The  invention  has  for  its  objects  first  to  pro-  5 
duce  a  sign  in  which  a  long  movable  text  can  be 
used,  which  is  gradually  moved  past  a  window, 
in  which  the  text  will  be  visible  either  directly  or 
indirectly  in  a  mirror;  second  to  construct  the 
sign  in  a  manner  making  it  possible  to  place  the  10 
same  for  advertising  purposes  in  a  shop  window, 
In  street  cars  and  other  places,  where  a  small, 
but  effective  sign  is  desired;  third  to  build  up  a 
sign,  which  needs  no  care  and  will  run  continu- 
ously when  first  started,  only  using  a  little  1.5 
amount  of  electric  current;  fourth  to  produce  a 
sign,  by  means  of  which  it  is  possible  in  combina- 
tion with  the  advertising  text  to  display  the  goods 
in  a  very  effective  and  attracting  way. 

With  these  objects  in  mind,  the  sign  can,  in  20 
accordance  with  the  invention  be  constructed  in 
more  different  ways. 

A  text  strip  may  be  used  which  is  guided  over 
two  rollers  in  one  single  bight,  but  also  strips 
passing  over  several  rollers  may  be  used,  or  the  2  5 
major  part  of  the  strip  may  be  coiled  so  as  to 
form  as  annular  coil  supported,  on  the  inside, 
by  several  rollers  driven  by  a  motor,  the  inner 
part  of  the  strip  being  connected  to  the  outer 
part,  without  being  twisted.   In  this  case  the  30 
ring  is  rotated  in  such  a  manner  that  there  is 
always  supplied  to  the  outer  side  thereof  the 
same  length  of  strip  as  the  length  removed  from 
the  inner  side  during  the  same  time.   In  this 
manner  the  advantage  is  attained  that  a  very  35 
long  strip  with  a  correspondingly  long  text  can 
be  used  in  a  relatively  small  space. 

In  order  to  attain  as  brilliant  an  effect  as  pos- 
sible, especially  when  a  perforated  strip  is  used, 
I  may  fit  the  glass  pane  of  the  window  with  40 
optically  acting  projections  or  the  like,  prefer- 
ably small  hemispheres  of  about  the  same  size 
as  the  perforations,  and  thereby  the  advantage  is 
attained  that  the  small  projections  on  the  front 
face  of  the  pane  will  have  the  effect  of  small  45 
luminous  lamps  which  owing  to  the  motion  of 
the  strip  will  have  a  gleaming  appearance.  The 
mirror  should  be  adjustable,  in  such  a  manner 
that  the  light  reflected  towards  the  pane  will  be 
as  favourable  as  possible.  It  may  be  of  special  50 
advantage  to  arrange  the  mirror  to  be  swung  in 
such  a  manner  that  during  daytime  it  can  catch 
the  daylight  and  project  the  same  through  the 
holes  in  the  perforated  strip,  while  during  the 
night  it  can  be  swung  into  such  a  position  that  55 


it  will  catch  the  light  from  lamps  disposed  either 
within  the  casing  of  the  sign,  or  outside  the 
same.  The  mirror  may  be  partly  transparent,  if 
desired,  in  such  a  manner  that  light  from  the 
rear  side  of  the  mirror  can  also  be  taken  into  use, 
and  the  mirror  may  be  connected  to  contacts 
serving  to  close  and  break  the  electric-current 
supply  to  the  lamp,  in  such  a  manner  that  the 
same  will  be  extinguished  when  the  sign  acts  as 
a  daylight  sign. 

The  sign  is  thus  especially  suited  to  utilize 
the  daylight  coming  from  above  during  daytime. 
Instead  of  daylight,  lamps  may  be  disposed  above 
the  sign  so  as  to  project  the  light  downward  to- 
wards the  mirror.  Such  lamps  should  prefer- 
ably be  shaded,  so  that  they  do  not  project  the 
light  forward  in  the  same  direction  as  the  mirror. 

The  lamps  serving  to  illuminate  the  sign  may 
at  the  same  time  be  utilized  for  other  purposes, 
for  instance  for  lighting  a  vending  machine. 

In  many  cases  it  is  important  that  the  portion 
of  the  sign  that  contains  the  opening,  through 
which  the  text  of  the  sign  can  be  read,  should 
have  very  small  dimensions,  in  such  a  manner 
that  it  easily  can  be  disposed  at  a  point  at  which 
the  text  is  desired  to  be  read.  The  motor  with 
driving  pulley  belonging  thereto  and  serving  to 
feed  the  ribbon  forward  may  then  be  disposed 
at  a  hidden  place.  Hereby  it  becomes  feasible 
to  dispose  such  signs  at  points  where  otherwise 
they  could  not  be  placed,  owing  to  the  space  they 
would  otherwise  occupy.  This  applies  especially 
to  the  mounting  in  store  windows  or  similar 
places. 

According  to  the  invention,  this  object  it  at- 
tained in  that  the  casing  or  box  is  fitted  with  a 
long  and  narrow  box  part  enclosing  narrowly  the 
forward  running  and  returning  parts  of  the  rib- 
bon, and  which  contains  the  openings  through 
which  the  text  can  be  read. 

The  invention  comprises  also  special  construc- 
tions of  the  narrow  box  part  by  which  the  field 
of  usefulness  of  the  same  is  increased. 

The  box  part  may  thus  be  detachably  fastened 
to  the  casing  encircling  the  driving  motor,  and 
may  enclose  a  rod  disposed  thereon  and  support- 
ing, at  its  free  end,  a  spring-actuated  supporting 
roller  for  the  ribbon  part  running  forward  and 
back  through  the  box  part. 

Hereby  an  easy  exchange  of  the  ribbon  is  ren- 
dered possible,  if  it  is  desired  to  alter  the  text. 

In  order  that  the  sign  may  easily  be  adjusted 
to  windows  of  various  sizes,  it  is  preferable  to  let 
the  box  part  be  telescopic,  so  that  the  same  can 
be  pulled  out  or  pushed  in,  all  according  to  the 
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conditions  of  space  at  the  place  where  the  sign 
is  to  be  placed. 

The  box  part  may  further  be  fitted  with  light- 
ing devices  of  a  kind  known  per  se.  Outside  of 
the  box  part  the  ribbon  may  run,  in  a  manner  5 
known  per  se,  as  many  bights  passing  over  many 
rollers,  in  such  a  manner  that  a  very  long  ribbon 
with  a  correspondingly  long  text  can  be  contained 
in  the  box  enclosing  the  driving  motor.  It  is, 
however,  also  feasible  to  dispose  a  long  ribbon  10 
forming  several  bights  and  passing  over  several 
rollers,  in  the  long  and  narrow  box  part. 

The  entire  sign  with  the  driving  mechanisms 
belonging  thereto  may  also  be  disposed  in  a 
drawer  adapted  to  be  pulled  forward,  and  again  15 
pushed  into  position,  in  the  apparatus  in  which 
the  sign  is  disposed,  for  instance  a  vending  ma- 
chine. 

A  few  constructions  of  the  invention  are  illus- 
trated on  the  drawing,  in  which  20 

Fig.  1  shows  a  sign  in  side  elevation, 

Fig.  2  section  II— II  in  Fig.  1, 

Fig.  3  shows  a  sign  in  side  elevation, 

Fig.  4  section  IV — IV  in  Fig.  3, 

Fig.  5  the  extreme  end  of  a  supporting  bar  for  05 
the  ribbon,  to  a  larger  scale, 

Fig.  6  section  VI — VI  in  Fig.  5,  and 

Fig.  7  a  sign  in  side  elevation. 

The  sign  consists  essentially  of  a  box  1  fitted 
with  a  cover  2  which  in  the  construction  shown  30 
in  Figs.  1  and  2  does  not  cover  the  entire  upper 
side  of  the  box,  but  leaves  an  opening  with  a 
window-pane  3  free,  so  that  light  from  above  can 
strike  an  obliquely  disposed  mirror  4  provided  in 
the  box,  in  such  a  manner  that  the  same  will  pro-  35 
ject  the  light  rays  forward  through  an  opening  5 
in  the  front  face  of  the  box.   Just  behind  the 
pane  3,  a  strip  7  is  passed  over  rollers  6,  61  and  62. 
The  strip  7  may  preferably  be  made  from  an 
opaque  material,  for  instance  black  paper,  in  40 
which  a  text  is  produced  by  perforation. 

The  strip  7  should  preferably  be  endless,  and 
be  moved  forward  past  the  pane  3  by  means  of  a 
motor,  disposed  in  the  lower  part  of  the  box  I 
not  shown  on  Figs.  1  and  2.  45 

Instead  of  perforated  letters  or  the  like  on  the 
strip,  transparent  letters  or  dark  latters  on  a 
transparent  background  may  be  used. 

On  account  of  the  strip  7  being  directed  quite 
closely  past  the  pane  3,  no  light  can  escape  -r>0 
through  the  pane,  without  having  passed  the 
strip. 

As  it  may  be  of  importance,  in  many  cases,  that 
the  box  enclosing  the  window  with  the  strip  and 
the  mirror  should  take  up  as  little  space  as  possi-  53 


ble,  the  driving  motor  for  the  same  may  be  dis- 
posed outside  of  the  box.  The  box  may  then  be  di- 
mensioned in  such  a  manner  that  it  does  not  take 
up  much  more  space  than  the  strip,  neither  ver- 
tically nor  horizontally,  and  the  strip  may  be  re- 
turned along  the  box,  on  the  other  side  of  the  mir- 
ror, as  shown  in  Figs.  1  and  2. 

The  sign  shown  in  Figs.  3-6  consists  mainly  of  a 
box  8  in  which  a  driving  motor  9  for  a  driving 
pulley  1 0  is  disposed.  To  the  top  side  of  the  box 
a  long  bar  1 1  is  attached  which  at  its  free  end 
carries  a  supporting  roller  12  which  is  journalled 
in  two  plates  13  united  by  a  transverse  plate  14 
inserted  in  a  slot  1 5  formed  in  the  end  of  the  bar 
1 1  and  terminating  in  a  hole  1 6  in  which  a  spring 
17  is  inserted  which  tends  to  press  the  plate  '4 
and,  thereby,  the  roller  12  outward.  An  endless 
text  ribbon  18  passes  around  the  rollers  12  and  10. 
On  the  upper  side  of  the  box  8  keys  1 9  are  provid- 
ed which  can  engage  corresponding  grooves  in  the 
side  of  the  long  narrow  box  part  1  which  tightly 
encloses  the  ribbon  parts  passing  around  the 
rollers  1 2  and  1 0,  and  is  fitted  with  openings  with 
corresponding  panes  3  through  which  the  letters 
22  on  the  ribbon  18  can  be  read. 

When  the  motor  9  through  the  gearing  20,  21 
sets  the  roller  10  into  a  rotary  motion,  the  text 
ribbon  will  be  moved  forward  past  the  opening 
panes  3,  and  the  advertising  text  can  then  be 
read  through  the  same.  The  box  8  can  be  dis- 
posed in  a  hidden  place,  so  that  merely  the  long 
narrow  box  part  I  will  be  visible. 

The  driving  roller  10  may  support  a  friction 
roller  23  disposed  outside  of  casing  8  or  a  gear- 
wheel, which  is  in  contact  or  engagement  with 
a  disc  24  which  is  rotatably  disposed  on  the  top 
side  of  the  sign,  and  thus  will  be  rotated  simul- 
taneously with  the  motion  of  the  text  ribbon.  On 
the  disc,  articles  25  to  be  displayed  can  be  placed, 
and  the  public  can  thus  observe  the  same  from 
all  sides  during  their  rotary  motion.  The  adver- 
tising value  will  be  enhanced  by  displaying  on 
the  disc  24  the  articles  nearer  described  in  the 
movable  text.  In  order  to  make  the  text  visible 
electric  lamps  29  are  disposed  in  the  box  I. 

In  the  construction  shown  in  Fig.  7,  there  is 
provided,  on  the  upper  side  of  the  motor  box  8,  a 
box  consisting  of  three  parts  26,  27  and  28  form- 
ing a  telescoping  long  and  narrow  box  part  en- 
closing the  text  band.  By  this  construction  the 
advantage  can  be  attained  that  the  length  of  the 
sign  can  easily  be  adjusted  according  to  the  space 
conditions  at  hand,  as  the  box  part  26 — 28  can 
be  pulled  out  or  pushed  together. 
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The  invention  relates  to  an  apparatus  equipped 
with  a  fixed  binocular  observation  system  for  the 
stereophotogrammetrical  plotting  of  two  photo 
plates,  each  of  which  is  displaceable  relative  to 
the  observation  system  and  parallel  to  its  emul-  .-, 
sion-plane  by  means  of  a  guide  rod  capable  of  a 
universal  angular  movement  about  a  fixed  point. 

In  order  to  make  such  an  apparatus  adaptable 
for  the  plotting  of  aerial  photographs  taken  in 
any  respective  position  of  the  recording  cameras,  H> 
without  requiring  any  alteration  in  the  respective 
inclination  of  the  photo  plates  and  thus  obviating 
a  complicated  system  of  observation,  provision  is 
made,  in  accordance  with  this  invention,  for  a 
three-component,  spatial  system  of  cross-slides  15 
for  controlling  each  of  the  two  guide  rods.  The 
carrier  of  each  of  the  two  cross-slide  systems  is 
mounted  capable  of  performing  universal  swivel- 
ling movements  relative  to  the  observation  sys- 
tem, the  slides  of  each  of  the  three  pairs  of  indi-  20 
vidually  corresponding  slides  of  the  two  cross- 
slide  systems  being  coupled  for  the  purpose  of  a 
joint  drive  in  such  a  manner  that  a  given  moment 
of  the  driving  member  produces  equal  displace- 
ments of  these  two  slides.  25 

In  order  to  avoid  being  tied  down  to  a  given 
focal  distance  it  is  advisable  that  relative  to  the 
respective  fulcrum  of  the  guide  rod  each  of  the 
two  joints  by  which  the  two  guide  rods  engage  the 
plate  carriers,  are  adjustably  disposed  perpendic-  30 
ular  to  the  emulsion  plane  of  the  respective  photo 
plate.  If  necessary,  also  each  fulcrum  of  the 
guide  rod  can  be  adjustably  disposed  relative  to 
the  respective  photo  plate. 

In  order  to  give  the  photo  plates,  before  plotting,  35 
that  particular  position  relative  to  the  observation 
system  necessary  to  meet  requirements  with  re- 
gard to  the  length  of  the  camera  base  line  and  to 
the  desired  plotting  scale,  it  is  expedient  to  assign 
to  the  driving  device  of  each  of  the  said  three  40 
pairs  of  slides  at  least  one  differential  permitting 
a  reciprocal  adjustment  of  the  two  slides  of  each 
pair  in  accordance  with  the  component  of  the 
camera  base  line  corresponding  to  the  directions 
of  displacement  of  the  two  slides.  45 

It  is  to  be  recommended  that  each  of  the  two 
guide  rods  rests  on  the  respective  cross-slide  sys- 
tem and  is  coupled  with  a  device  in  order  to  nul- 
lify at  the  point  of  the  fixed  fulcrum  of  the  guide 
rod,  for  any  position  of  the  latter,  the  bearing  50 
pressure  acting  in  a  direction  perpendicular  to  the 
guide  rod.  For  this  purpose  it  is  of  advantage 
that  on  the  free  end  of  each  of  the  two  guide  rods 
a  spring  engages,  which  is  mounted  on  the  frame- 
work of  the  apparatus  and  capable  of  performing  55 


a  universal  angular  movement  about  a  point  situ- 
ated perpendicularly  over  the  fixed  fulcrum  of 
the  guide  rod  and  whose  distance  from  the  said 
fulcrum  should  suitably  be  at  least  as  long  as  the 
length  of  the  guide  rod. 

In  Fig.  1  of  the  accompanying  drawing,  dia- 
grammatically,  a  perspective  view  is  given  illus- 
trating a  constructional  example  of  a  plotting  ap- 
paratus according  to  the  invention  for  tracing 
horizontal  projections  of  a  landscape  derived  by 
the  stereoscopical  observation  of  two  photo  plates 
obtained  by  aerial  photography.  Fig.  2  illustrates 
a  driving  mechanism  and  Fig.  3  the  tracing  table 
of  the  apparatus  in  question. 

The  plotting  apparatus  comprises  a  housing  I , 
to  which  a  binocular  observation  instrument  2 
with  collimating  marks  is  fitted,  the  objective 
sleeves  and  eyepiece  sleeves  being  designated 
3  and  4,  and  5  and  6,  respectively.  The 
observation  instrument  serves  for  the  stereoscop- 
ical observation  of  two  photo  plates  7  and  8 
which,  parallel  to  their  emulsion  p'anes,  are 
displaceably  mounted  to  housing  I  in  such  a 
manner  that  the  emulsion  planes  lie  perpendic- 
ular to  the  viewing  directions  of  the  observation 
instrument.  A  cross-slide  system  consisting  of 
two  slides  9  and  10  displaceable  towards  each 
other  at  right  angles  serves  for  shifting  the  photo 
plate  7,  whilst  for  shifting  photo-plate  3  a  cross- 
slide  system  is  provided  for  consisting  of  two  slides 
II  and  12  displaceable  towards  each  other  at 
right  angles.  In  order  to  allow  for  swinging,  each 
of  the  photo  plates  on  the  top  slide  of  the  respec- 
tive cross-slide  systems  9,  10,  and  II,  12,  respec- 
tively, is  mounted  for  adjustments  about  an  axis 
which  lies  at  right  angles  to  the  directions  of  dis- 
placement of  the  two  slides  of  each  cross-slide 
system. 

The  following  arrangement  has  been  adopted 
for  adjusting  the  slides  9  and  10  of  the  cross-side 
system  carrying  photo  plate  7  relative  to  the  bi- 
nocular observation  instrument  2.  On  the  bear- 
ing 13  screwed  to  housing  I  a  box  14.  by  means  of 
a  shaft  Wi  (cf.  Fig.  2)  is  mounted  for  rotations 
about  an  axis  M — M  parallel  to  the  direction  of 
displacement  of  slide  9.  In  the  box  1 4  a  support- 
ing member  15  is  mounted  for  rotations  about  an 
axis  N — N  intersecting  the  axis  M — M  at  right 
angles.  To  balance  the  weight,  box  14  carries  a 
counter  poise  44.  By  means  of  a  flexible  shaft 
17,  the  shaft  16  is  coupled  with  shaft  W2  (cf.  Fig. 
2)  parallel  to  shaft  Wi  and  rotatably  mounted  on 
housing  I.  The  supporting  member  15  carries 
two  spindles  18  and  19,  whose  axes  are  parallel  to 
one  another  and  determine  a  plane  perpendicular 
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to  the  axis  N — N.  Alongside  the  spindles  1 8  and 
19  a  slide  20  is  displaceably  disposed.  Its  direc- 
tion of  displacement  is  indicated  by  an  arrow  and 
designated  Z.  The  spindle  19  is  provided  with  a 
screw  thread  and  by  means  of  a  flexible  shaft  2 1 
coupled  with  a  shaft  W3  (cf.  Pig.  2)  parallel  to 
shaft  Wi  and  rotatably  mounted  on  housing  I. 
The  slide  20  carries  two  spindles  22  and  23  whose 
axes  are  parallel  to  the  axis  N — N.  Alongside  the 
spindles  22  and  23  a  slide  24  is  displaceably  dis- 
posed. Its  direction  of  displacement  is  indicated 
by  an  arrow  and  designated  Y,  and  lies  at  right 
angles  to  the  direction  of  displacement  Z.  The 
spindle  23  is  provided  with  a  screw  thread  and  by 
means  of  a  flexible  shaft  25  coupled  with  a  shaft 
W4  (cf.  Fig.  4)  parallel  to  shaft  Wi  rotatably 
mounted  on  housing  I.  The  slide  24  carries  two 
spindles  26  and  27,  whose  axes  are  parallel  to  one 
another  and  right  angles  to  the  plane  determined 
by  the  directions  of  displacement  Z  and  Y.  Along- 
side the  spindles  26  and  27  a  slide  28  is  displace- 
ably disposed.  Its  direction  of  displacement  is 
indicated  by  an  arrow  and  designated  X,  and  lies 
at  right  angles  to  the  directions  of  displacement 
Y  and  Z.  The  spindle  27  is  provided  with  a  screw 
thread  and  by  means  of  a  flexible  shaft  29  coupled 
with  a  shaft  Ws  (cf.  Pig.  2)  parallel  to  shaft  Wi 
and  rotatably  mounted  on  housing  I.  The  slide 
28  carries  the  spherical  socket  30  of  a  ball  bearing 
whose  ball  31  is  attached  to  one  end  of  a  guide 
rod  32.  The  guide  rod  32  is  displaceable  in  two 
sleeves  one  of  which,  33,  is  mounted  for  universal 
angular  movements  in  a  ball  socket  34  fitted  to 
housing  I  by  means  of  an  arm  35,  whilst  the  other. 
38,  also  for  universal  angular  movements,  is 
mounted  in  a  ball  socket  37,  fitted  to  housing  I. 
By  means  of  a  slide  fitting  39,  the  arm  38  is  adjust- 
able along  a  square  pin  40  which  is  so  disposed  on 
a  plate  4 1  firmly  connected  with  the  slide  1 0  that 
its  axis  is  at  right  angles  with  the  emulsion  plane 
of  the  photo  plate  7.  By  adjusting  the  arm  38 
along  the  pin  40,  the  component  of  the  mutual 
distance  between  the  ball  joints  33,  34,  and  36,  37 
which  is  at  right  angles  to  the  emulsion  plane  of 
the  photo  plate  7,  can  be  set  in  accordance  with 
the  principal  distance  which  was  adjusted  when 
the  photo  plate  7  was  exposed.  The  indicating 
device  (a  scale  on  pin  40  and  an  index  on  the 
slide  fitting  39)  as  well  as  a  clamping  device  for 
clamping  the  arm  38  relative  to  pin  40,  required 
for  such  setting,  have  for  the  sake  of 'simplicity 
been  omitted  from  the  drawing.  By  means  of  a 
spring  42  engaging  the  free  end  of  the  guide  rod 
32,  the  latter  is  so  suspended  on  one  arm,  43,  of  a 
double-armed  cross  beam  firmly  connected  with 
the  binocular  observation  system,  that  the  point 
of  application  of  spring  42  on  the  arm  43  lies  per- 
pendicularly over  the  ball  joint  33,  34.  The 
length  of  the  spring  42  somewhat  exceeds  that  of 
the  guide  rod  32. 

For  adjusting  the  slides  1 1  and  12  of  the  cross- 
slide  system  carrying  photo  plate  8  relative  to  the 
binocular  observation  system  2  provision  is  made 
for  an  arrangement  which  is  identically  the  same, 
as  reflected  by  a  mirror,  as  the  arrangement  co- 
ordinated to  photo  plate  7,  as  described  in  the 
aforegoing.  The  individual  parts  of  this  arrange- 
ment are  designated  exactly  like  the  correspond- 
ing parts  of  the  described  arrangement  except  for 
an  index  line  added  to  each  designation. 

For  adjusting  the  five  pairs  of  shafts  Wi,  W'i; 
W2,  W2';  W3,  W3';  Wi,  W4'  and  Ws,  Ws'  five  gear- 
ings of  the  design  shown  in  Fig.  2  are  provided 
for.  Excepting  those  parts  of  the  five  gearings 
displayed  in  Fig.  1  of  some  of  the  gearings  and 


which  for  this  reason  must  have  several  desig- 
nations, each  part  bears  one  designation  only. 
Each  of  the  five  shafts  Wi,  W2,  W3,  W4  and  Ws 
carries  the  one  crown  gear,  45,  of  a  differential 

5  gear  46,  whose  other  crown  gear  47  is  mounted 
upon  a  shaft  48  which,  by  means  of  a  pair  of  bevel 
gears  49  can  be  driven  through  a  shaft  50.  Shaft 
48  also  carries  the  one  crown  gear  5 1  of  a  second 
differential  gear,  52,  whose  other  crown  gear  53  is 

10  mounted  on  the  shaft  Wi';  Wa';  W3';  W4';  Ws'; 
respectively.  By  means  of  a  pair  of  bevel  gears 
56  and  of  a  shaft  57  a  rotation  can  be  imparted 
to  the  planetary  pinions  54  and  55  of  the  differ- 
ential gear  46,  about  the  common  axis  of  the 

15  crown  gears  45  and  47,  whilst  the  planetary  pin- 
ions 58  and  59  of  the  differential  gear  52  can  be 
rotated  about  the  common  axis  of  the  crown 
gears  5 1  and  53  by  means  of  a  pair  of  bevel  gears 
60  and  of  a  shaft  61.    For  driving  the  shafts  50, 

20  57  and  61,  driving  disks  are  provided  for  as  fol- 
lows: driving  disks  H„",  H„,  H„'  respectively,  for 
the  gearing  for  adjusting  the  pair  of  shafts  Wi, 
Wi';  driving  disks  Hp",  Hp,  Hp',  respectively,  for 
the  gearing  for  adjusting  the  pair  of  shafts  W2, 

25  W2':  drivings  disks  Hz",  Hz,  Hz',  respectively,  for 
the  gearing  for  adjusting  the  pair  of  shafts  W3, 
W3';  driving  disks  Hy",  Hy,  Hy',  respectively,  for 
the  gearing  for  adjusting  the  pair  of  shafts  W4, 
W4';  and  driving  disks  Hx",  Hx,  Hx',  respectively, 

30  for  the  gearing  for  adjusting  the  pair  of  shafts 
Ws,  Ws'.  The  driving  disk  Ha"  is  a  foot  disk  (cf. 
Fig.  1). 

The  driving  disks  H,",  Hp",  Hz",  Hy",  and 
Hx"  are  coupled  with  the  counting  mechanisms 

35  G,",  Gp",  Gz",  Gy",  Gx",  respectively,  by  means 
of  a  pair  of  toothed  wheels  62;  the  driving  disks 
Hu,,  Hp,  Hz,  Hy  and  Hx  are  coupled  with  the  count- 
ing mechanisms  G«.,  Gp,  Gz,  Gy,  Gx,  respectively, 
by  means  of  a  pair  of  toothed  wheels  63,  and 

40  the  driving  disks  H/,  Hp',  Hz',  Hy'  and  Hx'  are 
coupled  with  the  counting  mechanisms  GJ,  Gp', 
Gz',  Gy',  Gx',  respectively,  by  means  of  a  pair 
of  toothed  wheels  64. 
The  driving  disks  Hx"  and  Hy"  are  coupled 
0  with  shafts  65  or  63,  respectively,  which  on  their 
part  are  coupled  with  shafts  65'  or  66',  respec- 
tively, (cf.  Fig.  3).  For  the  sake  of  simplicity 
the  couplings  have  been  omitted  in  the  drawing. 

50  The  shafts  65'  and  66'  are  parallel  to  one  another 
and  are  rotatably  mounted  upon  a  drawing  table 
67.  The  shaft  65'  is  provided  with  a  right  hand 
screw  thread  and  is  coupled  with  a  shaft  71  by 
means  of  two  pairs  of  bevel  gears  68  and  69 

55  as  well  as  with  a  shaft  70  mounted  on  the  draw- 
ing table  67.  The  shaft  71  is  provided  with  a 
left  hand  screw  thread  and  is  so  mounted  on 
tiie  drawing  table  67  that  its  axis  runs  parallel 
with  the  axis  of  shaft  65.  The  shaft  65'  and 
7i  serve  as  a  slideway  for  a  slide  72  which  ex- 
periences a  displacement  along  the  shafts  65' 
and  71  when  the  driving  disk  Hx"  is  actuated. 
On  slide  72  a  slide  74  carrying  a  drawing  pencil 
73  is  disposed  displaceably  at  right  angles  to  the 

,;-  direction  of  displacement  of  the  slide  72.  The 
slide  73  engages  a  threaded  spindle  75  rotatably 
mounted  on  slide  72  in  such  a  manner  that  its 
axis  lies  parallel  to  the  axes  of  shafts  65'  and 
7!.   The  spindle  75  carries  a  bevel  gear  76  mesh- 

70  ing  with  a  bevel  gear  77  which  is  disposed  dis- 
placeably along  the  shaft  66'.  Shaft  66'  is  pro- 
vided with  a  groove  so  that  the  bevel  gear  77 
must  partake  in  the  rotations  of  shafts  66'.  In 
order  to  maintain  the  working  contact  between 

75  bevel  gears  76  and  77  a  catch  78  fitted  to  slide 
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72  is  provided  for  to  engage  in  a  ring  groove  of 
the  hub  of  bevel  gear  77. 

To  make  the  apparatus  ready  for  the  plotting 
of  photo  plates  that  respective  point  may  be  pro- 
ceeded from  where  the  photo  plates  7  and  8  are  5 
in  such  a  position  relatively  to  the  observation 
instrument  2  that  the  collimating  marks  of  the 
observation  instrument  2  coincide  with  the  prin- 
cipal points  of  the  photo  plates,  (i.  e.,  with  those 
points  where  the  optical  axes  of  the  camera  ob-  10 
jectives  pass  through  the  photo  plates  during  the 
exposure)  and  that  the  directions  of  displace- 
ment of  the  Z-slides  20  and  20'  as  well  as  the 
guide  rods  32  and  32'  are  at  right  angles  to  the 
photo  plates.  This  is  the  position  when  the  ap-  15 
paratus  is  in  zero-adjustment  and  where  the 
counting  mechanisms  Go,,  Gp,  Gz,  Gy,  Gx,  Go,', 
Gp',  Gz',  Gy'  and  Gx'  indicate  the  initial  reading. 
Starting  from  this  position  the  groups  of  driving 
disks  Hx,  Hx';  Hy,  Hy';  and  Hz,  Hz',  must  be  so  20 
set  that  the  sums  of  the  readings  indicated  by 
the  counting  mechanisms  Gx  and  Gx',  or  Gy  and 
Gy',  or  Gz  and  Gz',  respectively  correspond  to 
the  values  bx,  by  and  bz,  i.  e.  to  the  components, 
measured  on  copying  scale,  of  the  camera  base  25 
line  respecting  a  rectangular  spatial  system  of 
coordinates.  In  addition  to  this  the  driving  disks 
Ha.,  Ha,',  Hp,  Hp'  and  also,  if  necessary,  Ho,",  Hp" 
must  be  set  in  such  a  manner  that  the  direc- 
tions of  displacement  of  the  Z-slides  20  and  20'  30 
have  the  same  inclination  to  the  photo  plates  7 
and  8  as  the  optical  axes  of  the  camera  objec- 
tives had  to  the  horizontal  plane  when  the  photo 
plates  7  and  8  were  exposed. 

All  that  is  required  to  operate  the  apparatus  35 


is  to  continuously  actuate  the  driving  disks  Hx", 
Hy"  and  Hz"  in  such  a  manner  that,  to  the  ob- 
server at  the  observing  instrument  2,  the  float- 
ing pointer  remains  in  apparent  contact  with 
the  stereoscopic  model  of  the  landscape,  as  ob- 
tained from  the  two  photo  plates  7  and  8,  dur- 
ing any  movement  of  the  floating  pointer  rela- 
tive to  the  model,  or  vice  versa.  The  drawing 
pencil  73  then  draws  upon  the  drawing  table  6 ! 
the  horizontal  projection  of  the  line  traced  by  the 
floating  pointer  along  the  said  stereoscopic  model. 
The  said  line  will  be  a  contour  line  if  the  driv- 
ing disk  Hz"  is  not  moved. 

Obviously  the  aforementioned  apparatus  can 
be  used  in  conjunction  with  a  great  variety  of 
devices  which  proved  useful  in  connection  with 
the  known  types  of  plotting  machines  such  as, 
for  instance,  a  device  for  interchanging  the  path 
of  rays  for  the  conjunction  of  successive  photo- 
graphs, or,  a  device  permitting  pictures  presented 
to  observer's  eye  being  turned  relative  to  one 
another,  or,  a  device  to  alter  the  magnification 
of  these  pictures;  or  to  provide  switch-over  de- 
vices coordinated  to  the  driving  disks  Hx",  Hy", 
and  Hz"  in  order  to  have  the  option  of  working 
either  with  right  or  left  hand  rotation  of  the 
driving  disks  at  one  and  the  same  movement  of 
the  floating  pointer  relative  to  the  stereoscopic 
model  obtained  from  the  photo  plates  or  vice 
versa;  or  a  device  for  transmitting  upon  the 
drawing  pencil  the  movement  of  the  driving 
disks  Hx"  and  Hz",  or  Hy"  and  Hz",  respec- 
tively, instead  of  the  movement  of  the  driving 
disks  Hx"  and  Hy". 

WALTHER  BAUERSPELD. 


PUBLISHED 

APRIL  27,  1943. 
BY  A.  P.  C. 


w.  bauersfeld  Serial  No. 

APPARATUS  FOR  PLOTTING  MAPS  FROM  PHOTOGRAPHS  312,533 
Filed  Jan.  5,  1940  2  Sheets-Sheet  1 


PUBLISHED  W.  BAUERSFELD  Serial  No. 

APRIL  27,   1943.    APPARATUS  FOR  PLOTTING  MAPS  FROM  PHOTOGRAPHS  312,533 
BY  A.  P.  C.  Filed  Jan.  5,  1940  2  Sheets-Sheet  2 


ft' 


Inventor: 


Published  Apr.  27, 1943  Serial  No.  313,138 


ALIEN   PROPERTY  CUSTODIAN 

MANUFACTURE  OF  SHAPED  PRODUCTS, 
SUCH  AS  FLEXIBLE  TUBES,  THIN  SHEETS 
OR  THREADS,  FROM  ANIMAL  FIBROUS 
STARTING  MATERIALS 

Hans  Freudenbergr,  Weinheim/Baden,  Germany; 
vested  in  the  Alien  Property  Custodian 

No  Drawing.   Application  filed  January  9,  1940 


The  invention  relates  to  the  manufacture  of 
shaped  products,  such  as  flexible  tubes,  thin 
sheets  or  threads,  from  animal  fibrous  starting 
materials. 

It  is  known  to  convert  animal  fibrous  starting 
materials  into  highly  swollen  fibrous  masses,  to 
produce  shaped  products  of  every  kind  by  shap- 
ing these  swollen  masses,  for  example  by  extru- 
sion through  nozzles,  and  to  solidify  these  shaped 
products  and  to  impart  more  or  less  waterproof 
properties  thereto  by  drying  and  hardening  or 
tanning.  Artificial  gut,  membranes  or  threads 
are  produced  in  this  manner. 

Shaped  products  as  aforesaid  may  for  example 
be  produced  according  to  the  processes  of  the 
Applicants  British  Patents  Nos.  429,039,  429,040 
and  433,245  by  converting  animal  fibrous  start- 
ing materials  by  the  action  of  swelling  chemicals 
and,  if  necessary,  a  mechanical  shredding  treat- 
ment into  fibrous  hide  pastes  containing  large 
proportions  of  swelling  water  and  shaping  the 
said  pastes  by  extrusion  through  nozzles  or  press- 
ing between  rollers.  The  resulting  shaped  prod- 
ucts are  dried  and  thereafter  rendered  water- 
proof in  a  suitable  manner.  According  to  these 
processes  fibrous  masses  are  worked  up  which 
contain  for  example  75  to  90%  and  more  of  water, 
but  are  still  of  such  consistency  that  products 
shaped  thereof  are  capable  of  maintaining  their 
shape  unsupported.  Shaped  products  can  be 
formed  therefore  of  such  fibrous  masses  by  mere 
extrusion  in  a  dry  spinning  process  or  other  dry 
shaping  processes. 

Highly  swollen  masses,  which  contain  so  much 
water  that  they  do  not  retain  their  shape  unsup- 
ported, however,  cannot  be  shaped  by  a  dry  spin- 
ning process.  In  effect  such  masses,  when  being 
shaped,  for  example  by  extrusion  through  nozzles, 
would  pass  the  nozzle  without  maintaining  the 
shape  given  to  them.  The  present  invention  re- 
lates especially  to  an  improvement  in  the  process 
of  producing  shaped  products  from  such  highly 
swollen  masses. 

According  to  this  invention  it  has  been  found 
that  shaped  products  may  be  obtained  by  treat- 
ing highly  swollen  fibrous  masses,  especially 
masses  containing  water  in  such  large  quantities 
that  shaped  masses  thereof  are  incapable  of 
maintaining  their  shape  unsupported  by  impart- 
ing shape  to  such  highly  swollen  masses  and 
immediately  thereafter  treating  such  shaped 
masses  with  aqueous  deswelling  solutions  to  solid- 
ify the  shaped  masses  and  only  then  drying  the 
shaped  solidified  masses  obtained  thereby  and 
rendering  them  waterproof  by  tanning  or  hard- 


ening. Such  masses  are  shaped  according  to  the 
invention  by  the  combination  of  a  mechanical 
shaping,  for  example  by  extrusion,  and  the  im- 
mediate introduction  into  deswelling  liquids.  The 

S   present  process  is  a  true  wet  spinning  process. 
The  process  of  this  invention  is  carried  out  by 
subjecting  animal  starting  materials,  such  as 
hide,  hide  waste,  sinews,  flesh,  muscular  tissue, 
leather  and  the  like,  to  a  swelling  treatment  sup- 

1°  plemented  by  mechanical  treatments,  care  being 
taken  to  ensure  that  fibrous  masses  rich  in  water 
are  obtained.  Aqueous  solutions  of  bases,  for 
example  lime,  soda  lye  or  ammonia  are  employed 
as  swelling  agents.   Preferably  milk  of  lime  and 

13  caustic  soda  lye  are  employed  successively. 

The  mechanical  treatment  consists  in  a  care- 
ful disintegration  of  the  swollen  materials,  for 
instance  in  swelling  these  materials  in  such  a  way 
that  the  fibres  are  retained  as  far  as  possible 

20  in  their  original  condition  and  in  this  wa,y  im- 
part particular  strength  to  the  shaped  products. 

The  highly  swollen  fibrous  materials  contain- 
ing for  example  more  than  90%  of  water  are 
worked  up  with  the  aid  of  known  tearing  and 

23  grinding  apparatus,  as  far  as  possible  without 
damaging  the  fibres,  to  a  fibrous  mass  devoid  of 
lumps.  This  mass  may  be  further  homogenised 
in  mixing  or  kneading  apparatus,  whereby  con- 
siderable quantities  of  water  may  be  incorporated 

30  therewith.  Masses  containing  for  example  96% 
of  water  are  thus  obtained.  In  its  external  prop- 
erties the  resulting  fibrous  mass  in  the  case  of  a 
very  high  water  content,  for  example  98  to  99% 
of  water,  to  a  large  extent  resembles  a  solution. 

35  In  certain  circumstances  the  boundaries  between 
swelling  and  solution  may  even  disappear  to  such 
an  extent,  that  the  individual  fibres  can  no  longer 
be  recognised  and  the  resulting  mixtures  can  be 
forced  through  fine  filters. 

40  The  fibrous  masses  may  be  further  worked  up 
as  such.  It  is  however  frequently  advisable  in 
order  to  effect  stretching  or  to  alter  the  proper- 
ties, to  add  to  the  animal  fibrous  masses  fibres 

45  or  threads  of  vegetable  origin.  Natural  or  arti- 
ficial fibres  of  cellulose  or  its  derivatives  have 
proved  to  be  particularly  suitable  for  this  pur- 
pose. Viscose  may  for  example  be  with  advan- 
tage added  to  alkaline-swollen  fibrous  masses. 

6q  The  resulting  fibre  mixtures  rich  in  water  are 
shaped,  for  example  by  extrusion  through  annu- 
lar, slot-shaped  or  perforated  nozzles,  or  in  an- 
other manner,  for  example  by  pressing  between 
rollers,  and,  in  contradistinction  to  the  known 

55  processes,  be  treated  immediately  after  leaving 
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the  shaping  devices  with  deswelling,  i.  e.  water- 
removing  agents. 

During  the  shaping  operation  it  is  advisable  to 
ensure  that  the  fibres  are  disposed  adjacent  one 
another  and  become  felted  since  the  strength  of  g 
the  resulting  shaped  products  is  improved  there- 
by. 

In  the  production  and  shaping  of  the  fibrous 
mixtures  rich  in  water  the  decomposing  effects  of 
the  swelling  agents  must  be  repressed  without  the  ]  q 
swelling  effects  being  simultaneously  reduced. 
This  may  for  example  be  effected  by  preventing 
the  material  from  being  heated  to  more  than 
22°  C.  by  artificial  cooling.  The  operation  is  with 
advantage  carried  out  even  at  temperatures  be-  15 
low  15°C. 

The  treatment  with  water-removing  agents  is 
effected  by  introducing  the  products  discharg- 
ing from  the  shaping  devices  into  water-remov- 
ing baths.  Water-removing  salt  solutions,  suck  2q 
as  solutions  of  common  salt,  ammonium  chloride 
or  sodium  sulfate,  may  be  used  for  the  aforesaid 
purposes.  The  water-removing  action  of  these 
baths  may  be  increased  or  accelerated  by  add- 
ing to  the  baths  agents  which  neutralise  the  25 
swelling  agents.  A  particularly  advantageous 
procedure  is  to  select  the  composition  of  the 
water-removing  bath  in  accordance  with  the 
swelling  agents  employed  for  the  production  of 
the  fibrous  masses  in  such  a  way  that  shaped  30 
products  produced  from  alkaline-swollen  fibrous 
masses  are  coagulated  in  acid  baths.  If,  for  ex- 
ample, swelling  has  been  effected  with  lime  and 
soda  lye,  hydrochloric  acid  or  ammonium  chloride 
is  used  as  coagulating  bath.  35 

Finally  there  may  be  added  to  the  water-re- 
moving fixing  or  coagulating  baths  agents  which 
have  a  tanning  or  hardening  action,  for  example 
formaldhyde  and  other  aldehydes,  distillates  from 
cellulose-containing  starting  materials,  such  as  40 
wood  smoke  condensates,  mineral  tanning  agents, 
for  example  aluminium  and  chromium  salts,  ani- 
mal tanning  agents  such  as  train  oil  or  train  oil 
acid,  vegetable  or  synthetic  tanning  agents  or 
salts  which  do  not  remove  water,  such  as  ace-  45 
tates,  sulfites  or  benzoates. 

Different  water-removing,  fixing  or  coagulat- 
ing baths  may  of  course  also  be  employed  in  suc- 
cession.   During  this  treatment  the  surface  of 
the  shaped  products  becomes  more  or  less  con-  50 
siderably  solidified. 

In  general  the  shaped  products  are  subjected 
on  all  sides  to  the  action  of  these  treatment 
Daths.  In  some  cases  it  may  however  be  advis- 
able only  to  apply  the  water-removing  agents  on  55 
one  side.  Thus  for  example  in  the  treatment  of 
flexible  tubes,  the  water-removing  agents  may 
be  introduced  under  slight  pressure  from  the  core 
of  the  shaping  nozzle  into  the  interior  of  the 
tube,  whilst  the  outer  surface  of  the  tube  is  treat-  60 
ed  only  with  water.  Plat  products  may  be  treat- 
ed on  one  side  by  passing  over  water-removing 
baths.    The  water  liberated  by  the  action  of  the 


water-removing  agents  from  the  highly  swollen 
shaped  products  may  be  thereafter  entirely  or 
partially  removed  by  mechanical  treatment  in 
suctional  filters  or  wringers. 

The  final  solidification  of  the  shaped  products 
is  effected  in  a  manner  known  per  se  by  drying 
and  hardening  or  tanning,  it  being  in  most  cases 
advisable  to  allow  the  drying  to  precede  the  final 
tanning  operation  and  in  this  way  to  impart  the 
requisite  strength  to  the  shaped  products.  In  the 
cases  in  which  the  deswelling  solutions  contain 
also  tanning  agents  and/or  hardening  agents  a 
special  tanning  or  hardening  after  the  drying 
may  be  dispensed  with. 

The  process  of  this  invention  is  attended  with 
considerable  advantages.  It  enables  particularly 
fine  and  yet  sufficiently  strong  products  to  be 
produced.  Considerable  economies  in  starting 
materials  are  obtained  thereby.  Moreover  the 
fibrous  mixtures  rich  in  water  may  be  shaped  un- 
der considerably  lower  pressure.  According  to 
the  process  of  this  invention  fibre  mixtures  rich 
in  water,  for  example  containing  more  than  90% 
of  water,  such  as  could  not  be  worked  up  con- 
tinuously and  without  supporting  means  by  the 
applicants'  earlier  prcesses  and  the  resulting 
shaped  products  of  which  did  not  possess  suffi- 
cient resistance  to  enable  them  to  be  conveyed 
without  support  on  discharging  from  the  shaping 
device,  may  be  continuously  worked  up.  Finally 
animal  starting  materials  may  be  employed  ac- 
cording to  the  process  of  this  invention  which 
owing  to  their  intense  swelling  properties  could 
hitherto  only  be  with  difficulty  worked  up,  such 
as  calf  leather  scraps  or  sinews. 

The  process  of  this  invention  may  be  particu- 
larly successfully  applied  to  the  manufacture  of 
flexible  tubes,  which  may  for  example  be  used 
as  artificial  gut  or  sausage  skins.  It  enables 
sausage  skins  to  be  manufactured  which  after 
filling  with  sausage  meat  retain  even  after  pro- 
longed keeping,  the  smooth  appearance,  similar 
to  that  of  sausages  made  from  natural  gut.  If 
the  gut  produced  according  to  this  invention  is 
sufficiently  hardened  or  tanned  it  will  completely 
withstand  boiling.  It  is  moreover  easily  cut,  is 
impermeable  to  fat  and  water,  but  on  smoking 
enables  the  smoke  or  fumigating  gases  to  pene- 
trate and  the  sausage  to  "breathe." 

The  production  of  the  artificial  sausage  skins 
may  be  effected  with  the  aid  of  known  appara- 
tus, with  particular  advantage  with  the  aid  of 
the  apparatus  described  in  British  Patent  Speci- 
fication No.  433,245.  In  contradistinction  to  the 
process  there  described  however  the  artificial 
sausage  skin  is  treated  immediately  after  dis- 
charging from  the  annular  nozzle  with  water- 
removing  fixing  or  coagulating  solutions.  It  is 
advisable  in  this  case  to  ailow  the  gut  to  fall 
freely  from  the  shaping  device  into  the  treat- 
ment baths  and  in  addition  to  irrigate  or  rinse 
the  gut  internally  with  the  treatment  liquid. 

HANS  PREUDENBERG. 


Published  Apr.  27,  1943 


Serial  No.  314,204 


ALIEN   PROPERTY  CUSTODIAN 


METHOD  OF  MANUFACTURING  BLADES  FOR 
EXHAUST  TURBINES 

Gustav  Zellbeck  and  Alfred  Miiller,  Munich,  Ger- 
many; vested  in  the  Alien  Property  Custodian 

Application  filed  January  17,  1940 


Hollow  blades  for  exhaust  gas  turbines  are 
partly  made  of  correspondingly  shaped  sheet 
metal  and  partly  the  blades  are  milled  from  the 
solid.  It  is  known  with  blades  milled  from  the 
solid  to  divide  the  blade  midway  in  the  rotor 
plane  and  to  machine  each  blade  section  sepa- 
rately. When  fitting  the  blade  sections  into  the 
rotor  they  are  joined  together  under  pressure  to 
a  full  blade. 

The  manufacture  of  the  blades  by  milling  in 
connection  with  the  procedure  of  dividing  them 
midway  through  the  rotor  plane  among  others 
brings  about  the  advantage,  that  the  wall  cross 
sections  of  the  blades  can  be  made  corresponding 
to  the  occurring  stresses  for  which  reason  these 
blades  with  respect  to  others  can  be  exposed  to 
increased  rotational  speeds. 

The  invention  now  proposes  a  method  of  man- 
ufacturing adapted  to  preserve  the  advantages 
obtained  by  the  beforementioned  way  of  divid- 
ing and  machining  the  blades  and  in  addition 
thereto  is  rendering  possible  for  the  first  time  the 
construction  of  a  one-piece  blade. 

After  the  method  according  to  the  invention 
firstly  single  blanks  are  made  of  which  two  each 
are  corresponding  to  the  dimensions  of  a  single 
blade  to  be  made  therefrom.  Out  of  these 
blanks  is  machined  one  symmetrical  half  each 
of  the  blade  bore  facing  the  gas  inlet  side  resp. 
the  gas  outlet  side,  and  furthermore  both  or  at 
least  one  of  the  corresponding  exterior  edges  of 
the  blanks  are  chamfered  about  shortly  before 
the  interior  blade  groove  begins.  Finally  two 
each  of  the  blanks  treated  in  the  described  man- 
ner are  welded  together  at  the  chamfered  edges. 

The  blade  blank  being  now  in  one  piece  and 
with  the  provided  interior  form,  finally  is  given 
the  desired  exterior  shape,  i.  e.  a  blade  root 
with  any  cross  section  and  a  suitable  blade  form 
are  machined. 

In  order  to  prevent  the  occurring  of  welding 
beads  or  the  like  during  the  welding  process  there 
is  fitted  into  the  blade  bore,  according  to  the 
invention  during  welding,  a  false  core  which 
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is  adjusted  to  the  hollow  space  within  the  com- 
plete blade  and  consists  of  suitable  material, 
e.  g.  with  graphite  coating.  In  this  manner 
there  is  obtained  that  the  blade  bore  remains 
perfectly  smooth  and  that  no  unforeseen  stress- 
ing of  the  blade  is  caused  during  operation  by 
centrifugal  forces  eventually  produced  by  the 
welding  material  entering  the  hollow  space  with- 
in the  blade  halves  during  the  welding  process. 
Further  the  smooth  inner  blade  bore  obtained 
according  to  the  invention  assures  a  passage 
which  offers  no  resistance  to  the  flow  of  the  cool- 
ing air. 

By  means  of  the  method  according  to  the  in- 
vention it  is  rendered  possible  for  the  first  time 
to  make  a  one-piece  hollow  blade  milled  from 
the  solid,  in  which  by  the  welding  in  no  way 
an  additional  stressing  is  caused,  but  only  the 
advantages  connected  therewith  are  utilized.  The 
principal  advantage  is  to  be  seen  in  that  also 
with  the  one-piece  blade,  which  has  considerable 
advantages  over  the  two-piece  blade,  the  most 
favourable  arrangement  as  to  wall  cross  sections 
and  blade  form  can  be  provided  which  in  the  case 
of  blades  milled  from  the  solid  only  was  possible 
with  two-piece  blades. 

In  the  drawing  the  different  figures  show  the 
succession  of  the  single  working  processes  after 
the  method  according  to  the  invention. 

Fig.  1  shows  an  elevation  and  Fig.  2  a  top  view 
of  a,  by  way  of  example,  rectangular  blank  of 
a  blade  before  welding  together. 

One  half  I  of  the  hollow  space  2  within  the 
blade  halves  is  milled  into  the  blank  3  and  the 
inner  edges  4  and  5  are  chamfered. 

Fig.  3  is  a  longitudinal  section  transversely 
to  the  direction  of  the  rotor  plane  through  the 
blade  block  welded  together,  whilst  Fig.  4  is  a 
top  view  of  this  block  with  the  finished  inner 
bore  2. 

Fig.  2  shows  a  blade  also  finished  as  to  its  ex- 
terior form. 
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The  present  invention  relates  to  a  process  of  durability  in  contradistinction  to  the  method  of 

continuously  producing  plastic  masses.  operation  carried  out  upon  a  plurality  of  milling 

The  production  of  plastic  masses  generally  and  machines  arranged  one  behind  the  other  ac- 
in  particular  the  plasticizing  of  materials  or  mix-  cording  to  the  above  mentioned  proposal, 
tures,  capable  of  reacting  which  during  manufac-  5  It  has  been  found  that  under  certain  conditions 
ture  to  a  slight  degree  only  should  be  subjected  the  movement  of  the  plastic  mass  from  the  charg- 
to  a  chemical  reaction,  are  effected  discontinu-  ing  device  to  the  removal  device  is  effected  auto- 
ously  upon  heatable  and  coolable  calenders  pro-  matically  in  the  gap  formed  between  the  pair 
vided  with  two  rollers,  whereby  friction  is  ap-  of  rollers,  so  that  the  arrangement  of  large  metal 
plied.  This  kind  of  production  requires  consid-  10  sheet  constructions  for  guiding  the  mass  in  about 
erable  manual  labour,  because  the  raw  materials  a  helical  path  is  unnecessary.  In  practice  these 
form  a  sheet  or  skin  only  after  being  several  times  metal  sheet  constructions  tend  to  bend  due  to 
fed  to  the  gap  formed  between  the  pair  of  rollers.  the  large  pressure  exerted  upon  them  by  the 
Moreover,  this  sheet  or  skin  must  be  several  times  starting  movement  of  the  plastic  masses.  More- 
removed  from  the  roller  by  a  knife  and  returned  15  over,  when  carrying  out  the  new  method,  a  con- 
again  to  the  rollers.  The  further  treatment,  par-  veyor  belt  need  not  be  provided  for  guiding  up- 
ticularly  the  cooling  of  the  sheet  or  skin,  heated  wardly  again  material  falling  through  the  gap 
by  the  friction  heat,  also  is  rather  troublesome  formed  between  the  pair  of  rollers,  because  ac- 
and  expensive.  The  milling  machines  are  badly  cording  to  the  present  method  the  raw  materia] 
utilized  and  unduly  strained  by  loads  occurring  20  cannot  fall  through  said  gap. 
by  shocks.  In  its  most  simple  form  the  invention  consists 

It  has  already  been  proposed  to  continuously  in  removing  the  ordinary  long  severing  or  strip- 
mix  and  plasticize  raw  rubber  by  supplying  same  Ping  off  knife  provided  at  the  so-called  support- 
in  blocks  at  one  side  of  a  pair  of  rollers  provided  ing  roller  of  an  ordinary  calender  having  two 
with  a  conveyor  belt  as  well  as  with  a  plurality  2,3  rollers  and  mounting  instead  of  this  knife  other 
of  inclined  plough-shaped  guide  discs  resting  severing  knives  of  a  width  of  preferably  about 
upon  about  a  quarter  of  the  circumference  of  the  100  mm  at  the  same  place  at  the  outer  left-  and 
so-called  supporting  roller,  i.  e.  the  roller  which  right  hand  side.  The  use  of  more  severing  knives 
supports  the  sheet  or  skin.  The  pair  of  rollers,  is  possible,  but  not  advisable.  Also  one  severing 
moreover,  is  provided  with  metal  sheets,  extend-  30  knife  may  be  used,  but  this  is  less  advantageous, 
ing  vertically  to  the  gap,  formed  between  the  These  severing  or  stripping  off  knives  perma- 
rollers,  and  subdividing  into  chambers  the  space  nently  are  pressed  against  the  roller  by  suitable 
above  the  gap.  The  conveyor  belt  is  necessary  for  means,  e.  g.  by  means  of  a  spring.  Moreover, 
feeding  raw  rubber,  falling  through  the  gap.  some,  preferably  one  continuously  operating 
again  to  the  upper  surface  of  the  rollers.  The  35  charging  device  for  the  raw  plastic  material  is 
inclined  guide  metal  sheets  as  well  as  the  verti-  arranged,  preferably  about  above  the  middle  of 
cally  arranged  guide  metal  sheets  serve  to  con-  the  milling  machine.  Finally  in  the  manner 
tinuously  guide  the  rubber  along  the  rollers.  The  known  in  discontinuously  working  methods  a 
formation  of  a  sheet  or  skin,  however,  is  not  yet  sheet  or  skin  is  produced  at  the  beginning  and 
effected  upon  the  pair  of  rollers  according  to  this  40  then,  after  adjusting  the  ordinary  temperatures 
proposal,  but  further  conveyor  belts  and  milling  a  raw  material  is  continuously  added  in  such  a 
machines  are  required  to  finally  be  able  to  con-  quantity  that  in  the  gap  formed  between  the  pair 
tinuously  produce  a  band  of  plasticized  raw  rub-  of  rollers  always  as  much  material  only  is  present 
ber.  To  obtain  rubber  mixtures  capable  of  being  as  is  required  for  causing  the  rollers  to  apply  the 
pressed  it  has  been  proposed  to  arrange  two  fur-  45  necessary  pressure.  The  ordinary  temperatures 
ther  milling  machines  behind  this  pair  of  rollers  vary  between  40  and  250°  C.  In  the  case  of  quick 
which  alternately,  that  is  discontinuously  effect  press  masses  the  supporting  roller  has  80-110°, 
the  mixing  with  the  fillers.  the  counter  roller  40-90°  C. 

The  present  invention  avoids  the  disadvantages  Hereby  it  is  observed  that  the  sheet  or  skin 

of  discontinuously  calendering  upon  a  calender  50  once  produced  is  continuously  maintained  and  is 

provided  with  two  rollers,  requires,  however,  strongly  intermixed  with  raw  material  in  the 

nevertheless  a  single  pair  of  rollers  only  for  the  middle  zone  of  charging  only.   At  the  lateral 

production  of  plastic  masses  capable  of  being  stripping  off  knives  the  sheet  or  skin  is  continu- 

pressed.    The  auxiliary  devices  required  are  of  ously  enlarged  so  that  pieces  of  a  preplasticized 

most  simple  construction  and  of  considerable  55  mixture  as  large  as  a  hand  are  torn  off  which 
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drop  into  vessels  arranged  below  the  milling  ma- 
chine. This  operation  may  be  continued  as  long 
as  desired,  if  the  correct  temperature  of  the  roll- 
ers is  maintained  by  suitable  cooling  e.  g.  by 
means  of  water.  Evidently  a  somewhat  higher 
compressing  pressure  acts  in  the  middle  of  the 
gap  formed  between  the  pair  of  rollers,  because 
the  continuously  added  fresh  quantity  of  raw  ma- 
terial combines  with  the  hot  particles  of  the  sheet 
or  skin  practically  directly  after  being  supplied. 
Hereby  all  particles  of  the  sheet  or  skin  are  forced 
towards  the  small  severing  or  stripping  off  knives 
in  substancial  helical  paths.  The  particles  of  the 
mass  hereby  are  repeatedly  conveyed  to  the  gap 
formed  between  the  pair  of  rollers  but  always  to 
other  points,  whereby  they  are  intimately  mixed 
and  compressed  until  finally  they  reach  the  ends 
of  the  rollers.  The  raw  mixture  supplied  to  the 
rollers  cannot  fall  through  the  gap  formed  be- 
tween the  pair  of  rollers,  because  the  later  always 
is  closed  by  the  slight  excess  of  plastic  material. 
An  undue  lateral  mixing  in  the  gap  formed  be- 
tween the  pair  of  rollers  cannot  occur,  because, 
compared  with  the  total  amount  of  the  plastic 
mass  forming  the  sheet  or  skin,  the  quantity  of 
plastic  mass  present  in  said  gap  is  small.  Pref- 
erably about  10-30%  only  of  the  total  amount  of 
plastic  mass  upon  the  roller  are  present  in  the 
gap  formed  between  the  pair  of  rollers.  If  this 
percentage  exceeds  50%  an  operation  free  of  ob- 
jection will  be  rendered  impossible,  because  then 
at  the  final  mixing  particles  of  unplasticized  raw 
mixture  are  found  to  be  admixed. 

To  carry  out  the  new  method  the  same  pre- 
scriptions may  generally  be  used  which  are  em- 
ployed for  discontinuously  rolling  corresponding 
mixtures.  The  gap  formed  between  the  pair  of 
rollers  preferably  has  about  the  same  width  or 
may  be  somewhat  wider  as  has  been  proved  fav- 
orably in  ordinary  practise.  The  width  may  vary 
between  0,5-7  mm,  preferably  1-5  mm.  As  usual 
prescription  the  following  may  be  mentioned: 
Artificial  resin  quick  press  masses:  40-45%  of  a 
mixture  of  85p.  Novalak  resin  (i.  e.  condensation 
products  phenol-formaldehyde,  which  are  soluble 
and  can  not  be  hardened) — and  15  p.  hexa-meth- 
ylene-tetramine — 55-40%  wood  meal,  2%  stearic 
acid,  1%  magnesium  oxyde,  2%  dye-stuffs.  Rub- 
ber mixture:  200p.  rubber,  210p.  chalk,  15p.  anti- 
mony pentasulfide,  4p.  burnt  magnesia,  4p.  sul- 
fur, 2p.  stearic  acid,  l,6p.  ultra  accelerators.  In 
some  cases,  i.  e.  if  the  mass  too  strongly  adheres 
to  the  supporting  roller,  it  is  advisable  to  some- 
what increase  the  quantity  of  lubricating  mate- 
rial present  in  the  prescription  or  to  somewhat 
reduce  the  temperature  of  the  supporting  roller. 
Rather  small  deviations  come  into  consideration 
here  and  it  is  to  be  observed  that  according  to  the 
new  method  a  certain  adherence  of  the  sheet  or 
skin  on  the  supporting  roller  is  necessary  for  an 
operation  free  of  objections,  because  otherwise 
the  sheet  or  skin  does  not  lie  smoothly  upon  the 
roller,  but  tends  to  form  bubbles  and  to  strongly 
tear  up.  When  producing  masses  containing  vol- 
atile constituents,  for  instance  quick  press  masses 
based  on  phenol-formaldehyde  resin  or  cresol- 
formaldehyde  resin  and  wood  meal,  a  special  ten- 
sion for  the  formation  of  bubbles  exists,  and  if 
in  such  a  case  the  above  mentioned  arrangement 
of  most  simple  construction  would  be  employed  it 
would  not  be  possible  to  remove  a  press  mass  free 
from  raw  mixture,  because  the  steam  bubbles  de- 
veloped from  the  wet  wood  meal  would  be  com- 
pressed in  the  gap  formed  between  the  pair  of 
rollers  and  finally  would  burst  and  thereby  spread 


the  pulverized  raw  mixture  in  form  of  dust  about 
the  entire  milling  machine.  It  has,  therefore, 
proved  necessary  in  this  case  to  provide  simple 
auxiliary  devices — at  least  one — near  the  vertex 

o  line  of  the  supporting  roller  which  auxiliary  de- 
vices are  used  for  slitting  the  skin  or  sheet  so  that 
larger  steam  bubbles  cannot  accumulate.  The 
tools  necessary  for  this  purpose  are  shown  in  the 
accompanying  drawing.  Preferably  two  tools  are 

10  fixed  at  a  traverse  in  such  a  manner  that  they 
are  pressed  against  the  supporting  roller  by  their 
own  weight  as  well  as  by  the  resistance  offered 
by  them  to  the  sheet  or  skin  to  be  cut.  The  tools 
preferably  consist  of  steel  so  that  the  cutting 

15  edge  provided  to  slit  the  skin  or  sheet  slowly 
wears  off  only.  Besides  the  cutting  edge  for  cut- 
ting the  sheet  or  skin  they  still  carry,  as  may  be 
seen  from  the  drawing  Fig.  5,  two  inclined  sur- 
faces extending  from  the  lower  side  to  the  right 

20  and  left  and  which  prevent  the  slit  sheet  or  skin 
from  being  forced  back  again  in  the  same  posi- 
tion in  the  gap  formed  between  the  pair  of  roll- 
ers. The  edges  of  the  sheet  or  skin  thereby  are 
bent  upwardly  about  10-15  mm  vertically  to  the 

25  upper  surface  of  the  roller,  whereby  with  regard 
to  the  most  simple  construction  according  to  the 
invention,  the  mixing  effect  is  considerably  in- 
creased. The  more  knives  or  similar  tools  are 
used,  the  more  surely  a  uniform  mixing  and  treat- 

M  ing  of  the  mass  is  ensured.  It  is,  however,  to  be 
observed  that  in  any  case  it  is  unsuitable  to 
choose  broader  knives  than  necessary,  because 
hereby  the  free  passage  of  the  sheet  or  skin  be- 
tween the  knives  is  hindered,  obstructions  may 

*J  occur  or  the  sheet  or  skin  may  be  thrown  off  the 
roller.  The  free  cross  section  of  the  passage  be- 
tween the  knives  preferably  at  least  must  be  as 
large  as  the  cross  section  blocked  by  the  knives. 

If  pulverized  raw  materials  are  used,  a  uniform 
raw  mixture  is  produced  first  of  all  and  a  vibrat- 
ing charging  device,  for  instance  as  used  in  mill- 
ing industries,  is  employed  as  charging  device. 
Liquid  or  sirupy  raw  materials  may  be  supplied  by 
means  of  a  supply  valve.   If  simultaneously  raw 

^  materials  of  different  condition  of  aggregation 
are  to  be  employed  or  if  special  effects  are  desired, 
the  operation  may  be  carried  out  with  the  simul- 
taneous use  of  a  plurality  of  charging  devices 

-0  which  supply  the  raw  materials  either  in  close 
proximity  to  each  other  or  at  points  spaced  in 
larger  distances.  For  the  manufacture  of  artifi- 
cial resin  quick  press  masses  the  device  shown 
in  the  drawing  Fig.  3  has  been  proved  of  advan- 

55  tage  as  removal  device.  The  latter  consists  in 
elastic  pressing  against  the  roller  a  number  of 
plates  g  preferably  of  steel  of  a  thickness  of  pref- 
erably about  1  mm  which  are  rotatably  mounted 
upon  a  shaft  i  and  are  spaced  preferably  about 

go  8  mm  from  each  other  and  between  which  spac- 
ing discs  are  interposed.  A  fixed  comb  h  cooper- 
ates with  the  rotatable  steel  discs.  The  parts  of 
the  sheet  or  skin  coming  into  the  range  of  the 
steel  discs  are  severed  from  the  sheet  or  skin 

u5  and  pressed  into  the  intermediate  spaces  between 
the  discs.  By  the  frictional  transmission  the  discs 
are  rotated  and  carry  upwardly  the  masses 
pinched  in  between  them  until  the  particles  of  the 

»  mass  finally  abut  against  the  comb,  whereby  they 
continuously  are  removed  from  the  intermediate 
spaces  and  fall  into  the  channel  m.  In  this  man- 
ner the  material  not  only  is  obtained  in  suffi- 
cient quantity,  but  also  small  strips  and  pieces 

75  respectively  are  obtained  which  are  very  well 
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adapted  to  be  cooled  with  air  in  other  devices 
and  to  be  ground. 

Instead  of  the  charging  devices  mentioned 
above,  any  desired  other  charging  and  removal 
device  may  be  used  which  allows  a  continuous  5 
supply  of  raw  material  or  a  continuous  removal 
of  final  articles  respectively.  In  connection  with 
the  removal  device  it  is  to  be  observed  that,  with 
masses  having  a  relatively  small  adherence  on  the 
roller,  care  is  to  be  taken  that  the  removal  de-  10 
vices  are  not  allowed  to  cause  dropping  of  the 
sheet  or  skin.  Therefore,  if  fixed  knives  for  in- 
stance are  used,  the  latter  must  be  sharply 
ground.  Instead  of  the  arrangement  shown  in 
the  accompanying  drawing,  the  supply  device  may  j  r, 
also  be  mounted  at  one  end  of  the  milling  ma- 
chine. The  arrangement  shown,  however,  is  to 
be  preferred. 

The  masses  which  may  be  produced  according 
to  the  invention  are  in  any  case  at  least  as  good  20 
as  masses  of  equal  composition  treated  upon  dis- 
continuously  operating  calenders  provided  with 
two  rollers,  but  are  superior  to  the  latter  as  far 
as  uniformity  of  the  obtained  material  is  con- 
cerned.  Owing  to  the  small  quantities  of  plastic  25 
masses  present  at  a  time  upon  the  milling  ma- 
chine, the  mass  treated  according  to  the  present 
method  need  be  heated  a  relatively  short  period 
of  time  only.  For  this  reason  the  new  method  is 
particularly  in  point,  if  the  mixture  to  be  pro-  30 
duced,  when  being  heated,  has  the  property  of 
changing  by  chemical  reaction  unfavorably  for 
further  treatment.    These  conditions  strongly 
prevail  in  the  manufacture  of  quick  press  mix- 
tures based  on  phenol-formaldehyde  resins,  ere-  35 
sol-formaldehyde  resins,  urea-formaldehyde  res- 
ins, phenol-furfurol  resins  and  similar  mixtures 
which  are  adapted  to  be  hardened  in  heated 
press-molds  and  to  be  converted  into  final  ar- 
ticles. Similar  conditions  prevail  in  the  produc-  40 
tion  of  rubber  mixtures  particularly  when  oper- 
ating with  ultra-accelerators.  The  method,  how- 
ever, has  also  advantages  in  the  production  of 
thermo-plastic  masses  based  for  instance  upon 
polyvinyl-chloride,  polyacryl-acid  ester  and  eel-  45 
lulose  acetate. 

Known  devices  may  be  arranged  behind  the  de- 
vice according  to  the  invention.  For  instance 
discontinuously  operating  milling  machines,  cal- 
enders, cable  presses,  cable-winding  machines,  50 
string  presses,  tubing  machines,  cutting  ma- 
chines, painting  machines,  vulcanizing  presses, 
artificial  resin  presses  and  generally  machines 
for  producing  or  further  treating  plastic  masses 
may  be  mentioned.  One  or  more  such  known  de-  55 
vices  may  be  arranged  in  such  a  way. 

Example 

An  ordinary  milling  machine  provided  with  two 
rollers  each  of  a  diameter  of  400  mm  and  a  use-  60 
ful  length  of  1100  mm  the  supporting  roller  of 
which  performs  18  revolutions  per  minute,  where- 
as the  counter  roller  performs  21  revolutions  per 
minute,  was  provided  with  the  devices  according 
to  Figs.  2  and  3  after  the  severing  or  stripping  off  65 
knife  extending  over  the  total  width  of  the  rollers 
had  been  removed.  Above  the  supply  channel 
shown,  a  shaking  or  vibrating  charging  device 


was  mounted.  After  a  sheet  or  skin  had  been 
formed  in  the  usual  manner,  the  supply  contain- 
er of  the  shaking  or  vibrating  charger  was  filled 
with  an  intimate  mixture  of  the  pulverized  raw 
materials  for  producing  50%  quick  press  mass 
based  on  a  phenol-formaldehyde-wood  meal  and 
brought  to  action.  The  gap  formed  between  the 
pair  of  rollers  had  a  width  of  2,5  mm.  The  tem- 
peratures of  the  rollers  were  so  adjusted  that  the 
sheet  or  skin  roller  had  a  temperature  of  90°  and 
the  counter  roller  a  temperature  of  60°.  After  a 
very  short  period  of  time  finished  press  mass  in 
the  form  of  strips  of  a  width  of  8  mm  was  re- 
moved. For  maintaining  a  stationary  state,  the 
roller  supporting  the  sheet  or  skin  was  strongly 
cooled  by  cooling  water,  whereas  the  counter 
roller  was  moderately  cooled  only  in  the  same 
way.  It  was  found  that  a  uniform  production 
with  an  output  of  finished  quick  press  mass  of 
150  kg  per  hour  in  form  of  strips  of  any  desired 
length  could  be  maintained.  The  strength  of  the 
electric  current  consumed  was  nearly  uniformly 
100  amperes  and  never  exceeded  110  amperes. 
The  same  milling  machine  discontinuously  oper- 
ating in  the  known  manner  resulted  in  a  output 
of  finished  press  mass  of  40  kg  per  hour  in  the 
form  of  unmanageable  sheets  or  skins  and  shows 
a  strongly  fluctuating  electric  current  consump- 
tion reaching  peaks  of  200  amperes.  The  press 
mass  obtained  according  to  the  invention  was,  as 
far  as  the  technical  press  properties  are  con- 
cerned, equal  to  the  press  mass  produced  accord- 
ing to  known  methods,  was,  however,  superior  to 
the  latter  as  far  as  uniformity  of  the  obtained 
mass  is  concerned. 

In  the  annexed  drawing  Fig.  1  is  a  front  view 
of  a  calender  provided  with  two  rollers,  Fig.  2  the 
same  in  cross  section,  viz.  side  view,  Fig.  3  a  re- 
moval device  with  stripping  off  comb,  Fig.  4  a 
double  tool  in  working  position  for  slitting  the 
skin,  Fig.  5  a  section  through  the  steel  cutting 
edges  of  the  tools. 

a  designates  the  supporting  roller  on  which  the 
skin  is  carried,  b  is  a  traverse,  c  a  charging  de- 
vice, d  double  tools  which  are  shiftable  on  the 
traverse  and  removable  by  being  lifted  upwardly, 
e  steel  cutting  edges,  /  a  removal  device,  g  steel 
steel  discs  of  1  mm,  h  a  stripping  off  comb,  i  a 
shaft,  fc  bifurcated  level  rotatable  around  the 
traverse  b  carrying  the  shaft  i  and  the  taking  off 
device  /,  I  a  tension  spring  pressing  the  taking  off 
device,  m  the  channel,  n  the  skin,  0  parts  of  the 
skin  viz.  strips. 

To  sum  up:  According  to  the  invention  plastic 
masses  are  continuously  produced  on  a  calender 
provided  with  two  rollers  by  adding  raw  mate- 
rials and  removing  the  produced  mass  at  spaced 
annular  zones  respectively  and  only  such  a  quan- 
tity of  raw  material  is  added  that  50%  at  the 
most  of  the  total  mass  upon  the  mixing  mill  are 
present  in  the  gap.  The  spaces  may  be  different- 
ly chosen  but  preferably  charging  as  carried  out 
in  the  middle  and  the  removal  at  both  ends  of 
the  supporting  roller.  The  apparatus  for  carry- 
ing out  the  invention  chiefly  consists  in  two  roll- 
ers and  at  least  one  charging  and  at  least  one, 
preferably  two  removal  devices. 
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This  invention  refers  to  improvements  in  the  feet  the  object  must  be  heated  to  a  temperature 

tempering  of  hollow  glass  articles,  with  a  sudden  which  is  near  the  mollifying  point  of  the  glass, 
cooling  of  said  articles  by  blowing  jets  of  air  or      it  is  provided,  according  to  another  feature  of 

other  fluid  against  the  surfaces  of  same.  this  invention,  to  keep  still  the  object  during  tem- 

The  invention  generally  refers  to  all  kind  glass  5  pering,  so  that  it  may  not  become  deformed  and 

of  articles  for  any  use,  for  inst.  drink  glasses,  it  is  further  provided,  according  to  this  inven- 

bottles,  vases,  tubes,  globes,  and  ether  recipients,  tion  to  move  the  blowing  elements  so  as  to  ob- 

as  bombs,  having  walls  of  any  thickness  and  of  tain  the  rapid  and  uniform  distribution  of  the 

variable  thickness.  jets  over  the  whole  internal  and  external  sur- 

Particularly  the  invention  refers  to  articles  10  lace  of  the  object  being  tempered, 

having  relatively  thin  walls.  It  is,  however,  possible  to  keep  still  also  the 

The  above  said  kinds  of  glass  articles  have  been  blowing  elements  and  in  this  case  the  latter  are 
tempered  up  to  day,  preferably  by  immersing  distributed  over  the  whole  inner  and  cuter  sur- 
them,  immediately  after  they  have  been  extract-  faces  of  the  object  to  be  tempered, 
ed  from  the  forms  and  when  they  have  still  a  high  15  In  some  cases  where  the  shape  of  the  object 
temperature,  in  an  oil  or  melted  salt  bath.  This  does  not  allow  the  blowing  elements  of  being  thus 
tempering  system  diminishes  the  brilliancy  of  the  distributed  as  to  follow  perfectly  said  shape,  for 
glass.  Further,  articles  having  relatively  thin  inst.  in  the  case  of  bottles,  the  inner  blowing 
walls  may  not  be  tempered  with  this  system.  If  elements  only  may  be  moved,  and  may  blow  with 
the  walls  of  the  articles  are  not  uniformly  thick,  20  a  pressure  different  from  that  of  the  cuter  blow- 
then  the  tempering  by  immersion  is  not  uniform  ing  elements,  in  order  to  compensate  the  greater 
and  this  prejudices  the  elasticity  and  the  resist-  distance  of  the  nozzles,  and  their  less  number, 
f.nce  of  the  tempered  article.  with  respect  of  the  outer  elements. 

All  these  drawbacks  become  eliminated  by  the  These  and  other  features  particularly  that  re  - 

improvements  in  the  tempering  system  and  de-  25  ferring  to  the  devices  for  carrying  out  the  in- 

vices  according  to  this  invention.  vention,  will  be  better  understood  from  the  fol- 

A  first  feature  of  the  invention  consisting  in  lowing  description  of  some  examples  of  these  de- 

the  fact  that  the  article  to  be  tempered  becomes  vices,  which  are  shown  in  the  annexed  drawings: 

previously  slowly  heated  in  a  manner  to  bring  all  Fig.  1  is  a  longitudinal  middle  section  of  a 

its  parts  to  a  temperature  adapted  for  a  good  CO  drink  glass,  in  which  the  different  layers  created 

tempering.    In  a  particular  manner,  an  article  by  the  tempering  process  are  shown,  in  which 

having  walls  of  variable  thickness  will  be  heated  the  inner  layer,  or  so-called  "core",  is  displaced 

proportional  to  its  different  thicknesses  so  that  towards  the  interior  of  the  glass, 

a  perfect  uniformity  of  temperature  of  all  parts  Fig.  2  shows  a  first  type  of  a  tempering  device 

of  the  object  is  obtained.  35  according  to  this  invention,  in  which  both  the 

According  to  another  feature  of  the  invention,  inner  and  outer  blowing  elements  arc  station- 
articles  having  particularly  relatively  thin  walls,  ary;  and  whereby  the  outer  element  is  of  the  type 
become  tempered  very  rapidly,  for  inst.  within  like  an  openable  form; 
5-10  seconds,  with  high  pressure  jets  of  air  or  Fig.  3  is  the  plant  view  of  same; 
other  fluid,  for  inst.  7-8  atm.  issued  by  nozzles  40     Fig.  4  shows  a  supporting  ring  for  the  object 
placed  at  a  little  distance,  3-5  mm,  form  the  during  tempering; 

walls  of  the  article.  Fig.  5  shows  a  second  type  of  tempering  de- 
According  to  another  feature  of  the  invention  vice,  according  to  this  invention,  in  which  both 
the  inner  faces  of  an  object  become  tempered  in  the  inner  and  outer  blowing  elements  become 
a  different  manner  than  the  outer  faces  of  same.  45  moved,  either  with  a  simple  rotating  movement, 
Precisely  the  inner  faces,  for  inst.,  of  a  drink  or  with  a  combined  rotating  and  alternated  axial 
glass,  become  tempered  more  rapidly  than  the  movement; 

outer  faces  of  same,  so  that  the  so-called  "core",  Fig.  6  is  the  corresponding  plant  view; 

which  is  formed  between  the  suddenly  cooled  Fig.  7  shows  the  path  described  by  each  jet 

cuter  layers  of  the  walls,  will  be  displaced  towards  50  blown  by  the  elements  according  to  Fig.  5; 

the  interior  of  the  object.   An  object  which  is  Fig.  8  shows  still  another  tempering  device 

tempered  in  this  manner  will  be  more  resistant  according  to  this  invention; 

at  the  outer  faces,  against  which  the  shocks  are  Fig.  9  is  the  corresponding  plant  view; 

more  frequent,  than  at  the  inner  faces.  Figs.  10  and  11  show  a  type  of  a  heating  eham- 

Since  in  order  to  obtain  a  good  tempering  ef-  55  ber  with  a  heating  element  for  a  drink  glass; 
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Fig.  12  shows  a  similar  heating  chamber  with 
a  heating  element  for  a  bottle; 

Pigs.  13  and  13a  show,  schematically,  a  com- 
plete machine  for  heating  and  tempering  con- 
tinuously; 

Fig.  1  is  intended  to  show,  how  the  inner  layer 
or  so-called  "core"  which  becomes  formed  the 
outer  layers  of  the  glass  wall  which  have  been 
suddenly  cooled,  is  displaced  towards  the  interior 
of  the  object.  This  displacement  of  the  core 
has  been  obtained  by  a  more  rapid  tempering  of 
the  inner  faces  of  the  object,  with  respect  of  its 
outer  faces,  with  the  purpose  of  rendering  the 
outer  faces  more  resisting  than  the  inner  faces. 

Figures  2  and  3  show  a  first  type  of  tempering 
device,  for  tempering  a  drink  glass. 

The  glass  A  is  supported  by  a  supporting  ring 
a,  having  radial  projections  b  and  is  held  by 
vertical  projections  c  of  said  ring.  The  ring  a 
is  collocated  on  a  fixed  plan  d  of  the  device,  by 
means  of  externally  extending  projections  e  and 
pins  /  provided  on  said  fixed  plan,  which  serve 
to  keep  centrated  the  supporting  ring  a  with 
respect  of  the  blowing  elements. 

The  inner  blowing  element  is  consisting  of  a 
cylindrical  element  g  provided  with  holes  h;  the 
outer  blowing  element  i  has  form  of  an  open 
cylinder,  which  surrounds  the  object  to  be  tem- 
pered, and  which  is  provided  with  holes  k.  It  is 
consisting  of  two  parts  which  are  hinged  together 
at  I  so  that  it  may  be  easily  opened  and  closed. 

A  third  blowing  element  m  is  arranged  on  the 
fixed  table  d,  beneath  the  supporting  ring  a. 

As  will  be  clearly  seen  from  the  figures,  the 
form  and  the  arrangement  of  the  three  blowing 
elements  is  such  as  to  blow  jets  of  air,  or  other 
fluid,  against  the  whole  inner  and  outer  surface 
of  the  object  to  be  tempered  and  as  the  holes, 
through  which  the  jets  are  blown,  may  be  ar- 
ranged sufficiently  close  to  one  another,  prac- 
tically the  whole  surface  of  the  object  will  be 
invested  by  the  air. 

The  various  blowing  elements  may  be  connected 
all  with  the  same  compressed  air  source  or  ven- 
tilator, in  order  that  the  pressure  of  the  jets  is 
the  same,  or  they  may  be  controlled  so  as  to  blow 
air  or  fluid  under  different  or  variable  pressure, 
if  different  thicknesses  are  to  be  tempered,  or  if, 
owing  to  the  shape  of  the  object  the  distance  of 
some  points  of  the  object  from  the  blowing  holes 
is  different,  or  if  for  the  above  specified  reason, 
or  for  any  other  reason,  one  or  two  blowers  should 
blow  with  a  different  pressure  and/or  for  a  dif- 
ferent period  of  time  with  respect  of  the  other  or 
the  others. 

The  supporting  ring  a  bears  a  further  projec- 
tion n  which  may  serve  to  hold  and  transport  it 
from  the  heating  chamber  to  the  tempering  de- 
vice, which  transport  may  effected  either  by 
hand  or  mechanically,  for  inst.  in  a  machine  for 
continuous  heating  and  tempering. 

These  different  tempering  can  also  be  obtained 
by  varying  the  number  of  the  blowing  holes  or 
by  varying  their  diameter. 

The  radial  projections  b  which  serve  to  sup- 
port the  object  to  be  tempered,  may  be  con- 
nected together  by  metallic  wires,  and  a  net  of 
wires  may  be  foreseen  so  as  to  leave  decorative 
or  inscriptive  incisions  in  the  bottom  of  the  ob- 
ject. 

The  tempering  device  according  to  Fig.  4  is  es- 
sentially consisting  of  a  hollow  shaft  2,  mounted 
in  special  supports  3,  allowing  it  to  rotate  and 
to  move  axially.  The  shaft  2  bears  a  body  1, 
from  which  are  departing  arms  4  and  5,  some  of 


which  extend  in  the  interior  and  the  other  at  the 
exterior  of  the  object  to  be  tempered.  Said  arms 
are  provided  with  blowing  holes  6  and  7  along 
their  sides  towards  the  faces  of  the  object  A  and 

5  they  are  shaped  so  as  to  follow  the  shape  of  the 
object  A.  The  glass  A  is  supported  on  a  sup- 
porting ring  8,  the  surface  of  which  is  consisting 
of  a  net  of  thin  wires  and  which  presents  perim- 
etral  upward  projections  8  to  hold  the  glass  A.  A 

10  hollow  disc  12  is  provided  with  holes  10  and  is 
communicating  with  shaft  1 1 . 

Shafts  2  and  1 1  are  connected  to  the  com- 
pressed air  source  or  to  the  ventilator. 
By  means  of  adapted  driving  and  transmission 

15  means,  the  shaft  2  is  rotated  and  alternately  axi- 
ally moved,  so  that  the  jets  issued  by  holes  6  and 
7  describe  paths,  as  shown  by  Fig.  7. 

Figs.  9  and  9  show  still  another  tempering 
device  according  to  this  invention. 

0q  27  is  a  sucking  tube  placed  in  the  interior  of 
the  blowing  element  28.  The  latter  presents  a 
distributing  body  29,  from  which  elements  30  are 
extending  downwardly,  which  are  provided  with 
blowing  holes  directed  against  the  outer  faces 

0.  of  the  object  to  be  tempered,  and  an  element 

"J  31,  which  is  provided  with  holes  directed  against 
the  inner  faces  of  the  object. 

As  will  be  seen  from  Fig.  8,  the  blowing  holes 
are  more  close  to  one  another  at  the  upper  part 

30  of  the  object  I,  where  this  has  thinner  walls, 
than  at  the  under  part  where  it  has  thicker  walls 
and  where,  therefore,  a  less  efficacious  tempering 
is  required. 

The  bottom  of  the  object  I  becomes  tempered 
35  by  jets  blown  through  holes  of  element  14. 

The  glass  A  is  supported  by  needles  21  placed 
on  a  fixed  frame  of  the  device. 

The  tube  32  is  connected  to  tube  27,  and  with 
its  head  33  sucks  the  air  issued  by  the  internal 
40  blowing  holes. 

In  order  to  obtain  an  efficacious  tempering  es- 
pecially on  the  border  36  of  the  glass,  a  sucking 
ring  35  is  placed  near  it,  which  is  also  connected 
to  tube  27,  through  pipes  34. 
45  Figures  10,  11  illustrate  a  type  of  heating  de- 
vice, according  to  this  invention. 

The  glass  A  is  hold  by  a  support  37  mounted 
on  shaft  38.  In  the  interior  of  the  glass,  the 
heating  element  39  is  arranged  which  is  prefer - 
50  ably  of  the  type  heated  by  an  electric  resistance 
and  which  is  hold  by  shaft  40.  41  are  the  walls 
of  the  heating  chamber,  made  of  refractory  ma- 
terial, which  presents  slits  42  and  43,  through  and 
along  which  the  shafts  38  and  40  may  be  moved 
,-,5  with  a  synchron  movement.  This  movement  is 
transmitted  to  said  shafts  by  means  of  chains 
44  and  45,  with  which  the  shafts  38  and  40  are 
engaged  respectively. 

Shaft  40  bears  two  contact  springs  46  sliding, 
60  during  the  movement,  upon  contact  guides  47 
through  which  the  current  is  led  to  the  heating 
element  39. 

Shaft  38  bears  a  toothed  wheel  48  engages  with 
chain  49  so  as  to  impart  the  shaft  38  a  slow 
C5  rotating  movement  in  order  to  assure  uniform 
heating  of  the  glass  A. 

The  heating  element  39  presents  an  upper  an- 
nular expansion  50  surrounding  the  upper  bor- 
der of  the  glass  A.   This  expansion  can  also  be 
70  executed  to  extend  downward  so  as  to  surround 
the  whole  outer  face  of  glass  A. 

Fig.  12  shows  a  heating  chamber  with  a  heat- 
ing element  68  adapted  for  heating  a  bottle. 
The  bottle  66  is  supported  by  support  67  which 
75  receives  a  transporting  movement  from  chain  44 
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and  a  slow  rotating  movement  from  wheel  48, 
as  described. 

The  heating  element  has  an  annular  expan- 
sion 89  which  serves  to  heat  the  top  78  of  the 
bottle,  which  is  normally  thicker  than  the  other  5 
walls. 

Figures  13,  13a  show  an  example  of  a  complete 
machine  for  heating  and  tempering  continu- 
ously. 

The  chain  44  which  serves  to  transport  the  10 
objects  to  be  tempered,  is  mounted  on  poligonal 
wheels  85,  which  are  rotated  about  their  axis 
86.  The  length  of  each  sector  of  wheels  85  cor- 
responds to  the  length  of  each  element  of  chain 
44.  At  the  pivot  points  of  the  chain  elements  I  "5 
there  are  fixed  the  shafts  33  supporting  the  ob- 
jects to  be  tempered. 

A  chain  45  running  on  wheels  87,  mounted  on 
axis  88  bears  and  transports  likewise  the  heat- 
ing elements  39.  Chain  44  is  guided  by  rollers  20 
89.  Similar  guiding  rollers  89  are  provided  for 
chain  45.  The  elements  of  both  chains  44  and 
45  have  the  same  length. 

Chains  1 1 1  arranged  inside  the  chains  44  and 
45  and  serve  to  maintain  the  exact  vertical  posi-  25 
tion  of  the  shafts  bearing  the  objects  to  be  tem- 
pered and  the  heating  elements  respectively. 
Said  chains   1 1 1   are  running  over  poligonal 
wheels  90  mounted  on  axis  91,  respectively  81' 
and  92.   Of  course,  chains  44,  45  and  1 1 1  must  30 
be  moved  with  synchronism  so  as  to  assure  exact 
position  of  the  objects  to  be  tempered  with  re- 
spect of  the  heating  elements.   The  shafts  sup- 
porting the  objects  are  provided  with  counter- 
weights 1 1 2  serving  to  assure  the  vertical  posi-  3." 
tion  of  said  shafts,  the  ends  of  which  are  en- 
gaged with  chain  III. 

It  is  clear  that  with  such  an  arrangement,  a 
continuous  heating  may  be  obtained  by  trans- 
porting the  objects  through  a  heating  chamber  40 
as  already  described.   94  indicates  the  pavement 
of  the  room  where  the  machine  is  placed. 

The  device  for  tempering  continuously  is  illus- 
trated in  the  right  part  23a  of  the  figure.  On 
the  frame  95,  preferably  made  of  refractory  ma-  45 


terial,  is  slidable  mounted  a  plan  96  to  which 
an  alternating  movement  is  imparted  by  means 
of  excenters  97,  mounted  on  axis  98,  the  actuat- 
ing mechanism  of  which  is  not  shown.  On  plan 
96  an  electric  motor  99  is  placed,  which  through 
shafts  100  and  gears  101  actuates  a  rod  102,  ter- 
minating on  a  guide  element  103,  on  which  a 
box  104  is  mounted. 

The  highness  of  the  movement  imparted  to 
plane  96  by  excenters  97  is  such  as  to  raise  the 
blowing  elements  completely  above  the  objects 
to  be  tempered. 

If  for  inst.  the  tempering  device  allows  four 
objects  be  tempered  simultaneously,  then  the 
wheels  85  must  moved  so  as  to  bring  this  num- 
ber of  shafts  33  at  a  time  beneath  the  tem- 
pering device. 

The  movement  imparted  to  box  104,  by  rods 
152  has  the  purpose  of  uniforming  the  tempering 
effect.  Box  104  is  divided  into  two  parts;  the 
upper  part  is  connect  to  pipe  105,  for  inst.  for 
sucking,  and  the  under  part  is  connected  to  pipe 
106  feeding  the  compressed  air  or  fluid  to  be 
blown.  The  blowing  and  sucking  elements  are 
connected  to  the  respective  parts  of  the  box  so  as 
to  allow  rotation  of  the  elements.  This  rotating 
movement  is  given  by  motor  108,  mounted  on  a 
support  107,  through  a  shaft  109  and  gears  110. 

The  left  side  of  frame  95  terminates  close  to 
the  extremity  of  the  heating  chamber.  This  ex- 
tremity is  closed  by  a  door  1 1 3  connected  to  the 
box  104. 

The  manner  of  working  of  this  machine  is  clear 
and  needs  not  particularly  to  be  described. 

After  having  tempered  by  blowing  air  or  fluid 
the  object  can  also  be  thrown  in  a  liquid  bath  to 
complete  the  tempering. 

In  particular  cases,  as  for  inst.  in  case  of 
bombs,  it  may  be  provided  to  temper  the  bomb 
only  along  predetermined  lines  or  zones,  in  order 
to  obtain  determined  lines  or  zones  of  resistance 
and  other  zones  or  lines  of  fracture,  which  ef- 
fects may  easily  be  obtained  by  controlling  ac- 
cordingly the  blowing  or  sucking  elements. 
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For  the  manufacture  of  fibres,  filaments, 
threads,  films  and  the  like  from  solutions  of  pro- 
teins, particularly  casein,  the  protein  is  dissolved 
in  diluted  alkali  at  temperatures  below  30°  C, 
whereupon  the  solution  is  aged  some  time,  during 
which  aging  time  a  remarkable  increase  of  the 
viscosity  occurs  and  after  that  the  solution  is 
spun  in  an  acid  spinning  bath  in  a  manner  known 
per  se. 

This  increase  of  the  viscosity  by  the  aging  is 
considered  to  be  of  great  importance,  since  a 
suitable  viscosity  is  desirable  for  an  exact  pro- 
ceeding of  the  spinning  process.  This  is  the 
reason  why  several  more  or  less  efficient  measures 
for  regulating  or  keeping  constant  the  viscosity 
are  mentioned.  In  this  connection  the  literature 
also  mentions  variations  of  the  alkalinity.  Ac- 
cording to  the  invention  it  has  appeared  that  the 
alkalinity  of  the  spinning  solution,  also  for  other 
reasons,  is  very  important,  viz.  particularly  an 
alkalinity  range,  in  which,  to  some  extent,  the 
alkalinity  runs  counter  to  the  easy  dissolving  of 
the  protein. 

In  order  to  elucidate  this  further,  it  is  first 
necessary  to  give  an  exact  definition  of  which  has 
to  be  understood  by  the  alkalinity  of  a  protein 
solution,  because  the  composition  of  e.  g.  a 
casein  solution  is  not  sufficiently  defined  by  in- 
dicating the  amounts  of  casein  and  alkali  used, 
since  it  is  necessary  to  mention  thereby  the  acid- 
ity or  preferably  the  acid  number  (i  .e.  the  num- 
ber of  cm3  N/10  NaOH  necessary  for  neutralising 
1  g  casein  with  phenolphthalein  as  an  indicator) 
of  the  casein  used.  For  this  acid  number  de- 
pends on  the  manner  in  which  the  protein,  par- 
ticularly the  casein,  is  precipitated,  viz.  in  such  a 
manner  that  the  acid  number  of  the  protein  in- 
creases as  the  pH  prevailing  during  the  precipita- 
tion decreases. 

The  annexed  drawing  shows  a  diagram  indi- 
cating by  way  of  example  this  relation  between 
acid  number  and  pH  for  casein.  The  hatched 
area  contains  a  very  large  number  of  points  being 
determined  experimentally.  This  relation  is  not 
represented  by  a  single  line,  since  mostly  small 
deviations  of  a  straight  line  are  found  in  conse- 
quence of  incidental  and  periodical  variations  of 
the  buffer  value  of  milk. 

Therefore,  speaking  about  an  amount,  alkali 
to  be  used  for  dissolving,  this  amount  has  to  be 
split  up  into  a  part  being  necessary  for  neutralis- 
ing the  protein  and  an  excess,  hereinafter  called 
"free  alkali",  which  in  reality  represents  the 
alkali  content  of  the  solution.  Starting  e.  g.  from 
the  so-called  "textile  casein",  having  an  acid 
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number  of  approximately  10.5  and  using  for  100 
kg  dry  casein  9,56  kg  NaOH  to  obtain  a  solution 
of  17%,  there  will  be  approximately  0.91%  free 
NaOH;  using  7,73  kg  NaOH,  there  will  be  ap- 
proximately 0.60%  free  NaOH  (or  0,88  mol/kg 
casein) . 

In  case  with  a  view  to  more  easy  dissolution 
of  the  protein,  such  as  casein,  a  method  is  used 
in  which  at  first  a  part  of  the  water  is  retained 
in  order  to  add  this  later  on  for  obtaining  the 
desired  concentration,  even  a  very  much  higher 
percentage  free  alkali  will  temporarily  be  present. 

It  is  known  that  an  extreme  excess  NaOH 
strongly  decomposes  protein  material,  such  as 
casein,  so  that  it  is  impossible  to  spin  such  solu- 
tions. Nor  does  applicant  aim  at  solutions  hav- 
ing a  content  of  free  NaOH  of  0,6-0,9%  and  high- 
er or  a  corresponding  content  of  KOH  or  alkali 
mixtures,  with  which  it  is  possible  to  operate  fair- 
ly well  and  to  obtain  good  results. 

According  to  the  invention,  however,  it  is  found 
that  the  range  of  contents  of  free  NaOH  being 
much  lower  than  0,6%,  offers  great  advantages 
for  the  spinning.  For  it  has  appeared  that  by 
decreasing  the  content  of  free  alkali  to  below 
0,5%  or  preferably  below  0,3%,  with  for  the  rest 
the  same  method  a  textile  product  having  in 
general  a  remarkably  better  quality  is  obtained, 
particularly  with  a  view  to  the  strength  which 
by  a  decrease  of  the  content  of  free  alkali  from 
0,5%  to  0,2%  showed  an  improvement  of  15-20%. 
Also  other  properties,  such  as  the  resistance  to 
boiling,  are  improved.  This  imorovemtnt  is  last- 
ing by  lowering  the  content  of  free  alkali  below 
0,1%,  even  as  much  that  no  more  free  alkali  is 
present  or  even  a  deficiency  in  bound  alkali 
occurs. 

Though  in  general  protein  solutions  by  the  ag- 
ing tend  to  become  still  more  viscous  till  coagula- 
tion occurs,  this  tendency  appears  to  be  already 
very  small  for  0,2%  of  free  alkali  and  for  0,1% 
of  free  alkali  the  remarkable  phenomenon  occurs 
that  the  viscosity  decreases  during  the  aging,  as 
the  following  table  shows. 


Free  NaOH 

After  3 
hours 

After  12 
hours 

After  22 
hours 

After  48 
hours 

+0.2%  ---  — 

53 

66 

66 

65 

+0.1%--   

95 

72 

62 

43 

0.0%  

188 

72 

47 

22 

Though  it  is  true  that  solutions  having  a  very 
low  content  of  free  alkaii  or  even  a  deficiency 
in  bound  alkaii,  sometimes  can  be  prepared  and 
65  treated  less  easily  than  those  with  a  very  much 
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higher  content  of  alkali,  this  partly  depending 
from  the  protein  used  (which  rather  causes  dif- 
ferences of  the  viscosity) ,  according  to  the  inven- 
tion this  can  be  met  by  suitable  measures.  In 
case  e.  g.  operating  with  protein  solutions  con- 
taining 0,1%  or  less  of  free  alkali  would  cause 
difficulties  by  the  high  starting  viscosity,  these 
difficulties  can  be  overcome  by  adding  to  the 
solution  small  amounts  of  a  substance  having  no 
or  an  extremely  weak  alkaline  reaction  and 
which  in  large  amounts  can  dissolve  protein  being 
not  neutralised,  e.  g.  urea,  thiourea  and  the  like. 
E.  g.  the  viscosity  of  a  casein  solution  containing 
only  0,05%  or  less  of  free  alkali,  will  be  lowered 
to  half  its  value  or  less  by  addition  of  1-5%  of 
urea. 

If,  therefore,  a  content  of  free  alkali  below 
0,1%  or  even  a  deficiency  in  bound  alkali,  that  is 
to  say,  if  proteins  being  neutralised  incompletely, 
have  to  be  dissolved,  would  cause  difficulties,  the 
use  of  these  substances  being  not  or  extremely 
weakly  alkaline  is  a  suitable  manner  of  meeting 
the  difficulties.  The  possibility  of  the  growth  of 
bacteria,  however,  increases,  but  this  can  be  met 
in  the  ordinary  manner  by  using  one  of  the  many 
preserving  means,  e.  g.  thymol,  phenol,  cresol, 
/3-naphtol,  hypochloric  salts,  salicylic  aldehyde, 
salts  of  heavy  metals,  etc. 

The  solutions  may  also  be  pasteurised  or  steril- 
ised immediately  after  their  preparation,  which 
preferably  is  carried  out  by  momentaneous  heat- 
ing. It  is  a  particular  property  of  these  casein 
solutions  with  a  low  alkali  content  that  they  can 
withstand  this,  since  by  this  operation  the  solu- 
tions having  a  higher  alkali  content  become  un- 
suitable or  less  suitable  for  spinning  purposes, 
probably  by  hydrolysis  of  the  casein. 

These  protein  solutions  having  a  very  low  con- 
tent of  free  alkali  offer  also  in  an  other  connec- 
tion an  important  advantage,  because  practically 
they  can  be  spun  without  aging.  In  case  protein 
having  a  very  low  ash  content,  in  which  form 
e.  g.  casein  can  be  obtained,  is  used  hereby  the 
solution  with  a  very  low  content  of  free  alkali  or 
even  lacking  in  bound  alkali  has  a  lower  starting 
viscosity  than  solutions  of  proteins  containing 
more  ash. 

The  protein  solutions  according  to  the  inven- 
tion having  a  very  low  content  of  free  alkali  or 
even  lacking  in  bound  alkali,  also  cause  difficul- 
ties by  the  filtration  as  a  consequence  of  their 
high  starting  viscosity.  As  a  matter  of  fact  the 
protein  solutions  having  a  rather  high  free  alkali 
content  have  a  rather  low  starting  viscosity 
which,  however,  increases  during  the  aging,  as 
the  following  table  shows. 


Per  cent  free  NaOH 

3  hours 

12  hours 

22  hours 

46  hours 

+0.9  

8 

12 

12 

16 

+0.6  

12 

17 

17 

21 

+0.4...  

23 

32 

31 

36 

+0.3   

29 

38 

39 

41 

+0.2  

53 

66 

66 

65 

+0.1  - 

96 

72 

62 

43 

+0.0  -  

188 

72 

47 

22 

-0.1  

£) 

0) 

60 

43 

-0.2  

(') 

(') 

83 

58 

1  Too  viscous. 

According  to  the  invention  it  has  been  found 
further  that  spinning  solutions  having  a  low 
alkali  content  are  very  well  resistant  to  increased 
temperatures,  so  that  their  viscosity  can  be  suffi- 
ciently decreased  by  heating,  in  order  to  obtain 
solutions  which  can  easily  be  filtered.  The  re- 
markable fact  thereby  is  that  the  heating  has 
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only  a  very  small  influence  on  the  starting  vis- 
cosity, but  that  the  starting  viscosity  lasts  longer. 
This  is  clearly  shown  by  the  following  table, 
which  relates  to  spinning  solutions  prepared 
from  two  samples  of  casein,  one  part  of  the  solu- 
tions having  been  kept  at  25°  C  and  another  part 
having  been  first  heated  at  80°  C  during  some 
time  and  thereupon  having  been  kept  also  at  25° 
C.  The  viscosity  was  determined  with  the  falling 
sphere  viscosimeter  at  several  times  after  the 
preparation. 
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20  It  has  been  found  that  the  duration  of  the 
heating  may  vary  between  some  minutes  and 
some  hours  and  that  the  temperature  may  be 
increased  to  at  least  60°  C,  preferably,  however, 
to  a  temperature  above  80°  C.   The  surprising 

25  fact  is  that  the  spinning  solutions  according  to 
the  invention  are  not  coagulated  and/or  decom- 
posed at  the  high  temperatures,  such  in  contra- 
distinction to  the  spinning  solutions  having  a 
high  content  of  free  alkali. 

30  By  way  of  example,  but  not  as  a  limitation  of 
the  invention,  the  following  examples  are  given. 

Example  1 

(a)  100  kg  spinning  solution  is  prepared  from 
a5  16,7  kg  of  casein  (dry  matter  content  95,6%,  acid 

number  8,7),  81,9  kg  of  water,  0,382  kg  of  NaOH 
and  1,0  kg  of  urea. 

16%  casein 
1%  urea 
40  -0,2%  free  alkali 
or  0.3  mol./Kg  casein  J 

(b)  100  kg  spinning  solution  is  prepared  from 
16,7  kg  of  the  same  casein,  82,9  kg  of  water  and 
0,382  kg  of  NaOH. 


viscosity=18. 


16%  casein 
—0,2  free  alkali 


|viscosity=24. 
Example  2 


(b)  100  kg  spinning  solution  are  prepared  from 
16,7  kg  of  casein  (dry  matter  content  95,6%,  acid 
number  8,7),  82,5  kg  of  water  and  0,782  kg  of 

NaOH. 

ic 

16%  casein 

+0,2%  free  alkali  viscosity==29. 
or  +0.3  mol/Kg  casein 

(b)  100  kg  spinning  solution  are  perpared  from 
16,7  kg  of  casein  of  the  same  casein,  79,5  kg  of 
water,  0,782  kg  of  NaOH  and  3  kg  of  urea. 

16%  casein 

+0,2%  free  alkali  iviscosity=9. 
3%  urea  J 

These  viscosities  are  determined  with  the  falling 
sphere  viscosimeter. 

Obviously  the  invention  is  not  limited  to  the 
examples  given,  but  the  data  mentioned  may  vary 
according  to  the  circumstances,  particularly 
there  exist  several  substances  having  a  dissolving 
action  and  satisfying  the  exigencies. 

Various  changes  may  be  made  in  the  details 
disclosed  in  the  foregoing  specification  without 
departing  from  the  invention  or  sacrificing  the 
advantages  thereof. 

MARIA  GESINA  TER  HORST. 
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ALIEN   PROPERTY  CUSTODIAN 


SHIPS'  LIFEBOATS 

Ane  Pieter  Schat,  Utrecht,  Netherlands;  vested 
in  the  Alien  Property  Custodian 

Application  filed  January  22,  1940 


This  invention  relates  to  a  boat-launching  de- 
vice with  luffing  davits  or  the  like  arranged  within 
the  length  of  the  boat,  the  arms  of  the  davits,  in 
the  in-board  position  of  the  boat  and  of  the 
davits,  fitting  closely  to  the  cross-sectional  form 
of  the  boat.  The  sides  of  these  arms  facing  the 
boat  have  hitherto  been  shaped  parallel  to  the 
longitudinal  axis  of  the  boat. 

The  invention  consists  in  the  feature  that  the 
davit  arms,  at  the  side  facing  the  boat,  fit  snugly 
to  the  longitudinal  outline  of  the  side  of  the  boat. 

Further  details,  and  the  advantages  obtainable 
with  the  invention,  will  be  explained  with  refer- 
ence to  the  accompanying  somewhat  diagram- 
matic drawings,  in  which: 

Figures  1  and  2  represent  in  side  elevation  and 
in  horizontal  cross  section  respectively  the  arms 
of  two  luffing  davits  of  the  usual  construction,  the 
out-board  position  being  indicated  in  Figure  1  in 
dotted  lines; 

Figures  3  and  4  are  corresponding  views  of 
luffing  davits  according  to  the  invention; 

Figures  5,  6  and  7  show  further  known  profiles 
of  davit  arms;  and 

Figures  8,  9  and  10  represent  corresponding 
profiles,  as  modified  according  to  the  invention. 
.  In  Figures  1  and  2  the  davit  arms,  from  which 
a  boat  12  is  suspended,  are  denoted  by  13.  They 
are  rotatable  in  a  plane  transverse  to  the  ship, 
are  secured  to  the  edge  of  the  deck  14,  and  are  of 
rectangular  boxlike  profile.  They  likewise  serve, 
amongst  other  things,  as  supports  for  the  boat, 
and  are  provided  for  this  purpose  with  wooden 
blocks  15  of  trapezoidal  cross  section,  which  are 
shaped  to  fit  the  outside  of  the  boat  facing  the 
davit  arms. 

Now  Figures  3  and  4  show  that  according  to 
the  invention  oblique  blocks  are  not  used,  but  the 
davit  arms  themselves  are  so  shaped  as  to  fit 
closely  to  the  wall  of  the  boat,  with  the  inter- 
position of  thin,  flat  plates  of  wood.  From  a 
comparison  of  Figures  1  and  2  with  Figures  3  and 
4  the  advantages  of  this  design  over  the  usual 
construction  will  be  immediately  obvious. 


In  the  first  place  there  is  a  saving  of  deck 
space,  for  the  free  width  of  the  deck  is  increased 
on  both  sides,  by  adopting  this  invention,  by  a 
distance  a. 

5  Further,  the  bending  moment  in  the  davit  arm 
arising  from  the  weight  of  the  boat  is  diminished. 
Whereas  with  the  usual  design  the  lever  arm  of 
the  bending  moment  for  the  most  severely 
stressed  cross  section  in  the  out-board  position  is 
10  equal  to  B,  with  the  structure  according  to  the 
invention,  other  conditions  being  the  same,  the 
bending  arm  is  equal  to  b.  Usually  b  is  less  than 
B  by  more  than  10  per  cent.  The  davit  arm  may 
consequently  be  made  correspondingly  lighter. 
15  It  is  also  possible  by  adopting  this  invention  to 
use  simple,  flat  wood  blocks.  This  yields  a  saving 
of  material  and  of  labour  costs,  since  trapezoidal 
blocks  are  difficult  to  make,  quite  apart  from  the 
fact  that  they  are  liable  to  split  and  splinter  at 
20  the  sharp  edges. 

Finally  a  davit  arm  according  to  the  invention 
has  a  more  pleasing  form  in  side  elevation,  since 
its  curvature  need  not  be  so  marked. 

Figures  8,  9  and  10  show  further  davit  profiles 
25  according  to  the  invention.  From  a  comparison 
between  Figures  5  and  8  it  is  evident  that  the 
invention  can  also  be  applied  to  davit  arms  of 
double-T  profile.  Davit  arms  of  channel-shaped 
profile,  as  shown  in  Figure  6,  or  of  circular  cross 
so  section,  as  shown  in  Figure  7,  can  also  advan- 
tageously be  adapted  to  the  shape  of  the  wall  of 
the  boat,  as  shown  in  Figures  9  and  10  respec- 
tively. With  regard  to  Figure  9  it  is  also  to  be 
observed  that  the  open  side  of  the  channel  section 
may  if  desired  be  closed  by  means  of  a  plate. 

The  invention  is  also  suitable  for  davits  the 
arms  of  which  do  not  serve  at  the  same  time  as 
supports  for  the  boat.  If  the  boat  then  rests,  in 
the  in-board  position,  upon  chocks  that  are  inde- 
pendent of  the  davits,  and  is  therefore  not  sup- 
ported by  blocks  secured  to  the  davit  arms,  the 
advantage  mentioned  with  respect  to  these  blocks 
does  not  of  course  arise. 
45  ANE  PIETER  SCHAT. 
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The  invention  relates  to  a  new  process  and 
device  for  manufacturing  pressings  made  of  arti- 
ficial resin  and  like  materials  and  especially 
pressings  with  side  faces  parallel  to  the  direc- 
tion of  the  stroke  of  the  press.  This  process  and  5 
device  is  especially  suitable  for  manufacturing 
printing  material,  margin  sticks,  etc.  Formerly 
it  was  necessary  to  construct  press  moulds  for 
artificial  resin  pressings  and  the  like  with  slight- 
ly conical  side  walls  avoiding  sharp  edges,  as  10 
otherwise  it  was  very  difficult  to  disconnect  the 
pressing  from  the  mould.  For  certain  purposes, 
especially  for  printing  material  and  the  like, 
however,  only  pressings  of  very  accurate  di- 
mensions with  absolutely  parallel  walls  and  sharp  1  5 
edges  can  be  used.  According  to  the  invention 
the  distance  between  the  side  walls  of  the  press 
mould  can  be  adjusted  in  accordance  with  the 
required  dimension  of  the  pressing,  and  after 
pressing  had  been  finished  this  distance  can  be  20 
increased  so  that  in  spite  of  the  parallel  walls 
and  the  sharp  edges  the  pressing  easily  can  be 
taken  out.  The  adjustment  of  the  mould  walls 
can  be  effected  in  such  a  manner  that  the 
shrinkage  of  the  pressing  is  taken  in  account.  25 

Therefore  the  process  according  to  the  inven- 
tion cn  one  hand  renders  it  possible  to  manu- 
facture pressings  especially  with  side  walls  par- 
allel to  the  direction  of  the  stroke  of  the  press 
and  sharp  edges  with  greatest  accuracy  of  the  30 
dimensions,  and  on  the  other  hand  preserves  the 
pressing  from  damages  because  in  view  of  the 
fact  that  the  distance  between  the  side  walls  of 
the  mould  is  increased  after  pressing  had  been 
finished,  the  removal  of  the  pressing  can  be  3.5 
effected  easily  and  without  employing  force. 

By  the  process  according  to  the  invention 
printing  material — especially  margin  sticks, 
etc. — can  be  made  of  masses  which  can  be 
pressed.  The  articles  just  mentioned  must  be  40 
provided  with  parallel,  non-conical  side  walls 
and  the  prescribed  exact  dimensions  must  be 
guaranteed.  With  printing  material  the  exact- 
ness of  the  dimensions  must  correspond  to 
V1000  of  a  millimeter.  Up  to  now  only  printing  45 
material  made  of  lead,  type  metal,  etc.  could  be 
used  and  iron  for  the  base  sticks,  etc. 

In  view  of  the  exact  adjustment  of  the  press 
mould  in  accordance  with  the  invention,  taking 
in  account  also  the  shrinkage,  pressings  can  be  50 
made  with  such  an  accuracy  that  the  same  can 
be  used  directly  and  without  finishing  opera- 
tions even  for  printing  material.  According  to 
the  invention  the  accuracy  of  the  dimensions  of 
the  pressings  within  the  limits  prescribed  by  the  65 


special  purpose  for  which  the  pressings  shall  be 
used  is  guaranteed  by  the  fine  adjustment  of  the 
distance  between  the  walls  of  the  press  mould. 
Therefore,  artificial  resin  and  the  like  substances 
can  be  used  for  pressed  articles  which  up  to  now 
in  view  of  the  difficulty  or  impossibility  to  press 
such  articles  with  parallel  side  walls  and  great- 
est accuracy  could  not  be  used.  Therefore  val- 
uable substances  can  be  saved  and  greater  econ- 
omy can  be  achieved.  For  instance  with  print- 
ing by  the  possibility  to  make  use  of  artificial 
resin  and  the  like  great  economy  can  be  achieved 
by  saving  the  comparatively  expensive  lead. 
Furthermore  the  weight  of  the  composition  is 
reduced  to  such  an  extent  that  the  printing 
press  can  work  with  a  velocity  30%  higher  than 
the  velocity  possible  up  to  now.  The  life  of  the 
substance  used  according  to  the  invention  prac- 
tically is  not  limited  at  all,  whereas  printing 
material  made  of  lead  and  the  like  can  be  dam- 
aged easily  so  that  it  becomes  useless. 

According  to  the  invention  the  adjustment  of 
the  press  mould  walls  and  the  increase  of  the 
distance  between  the  same  after  pressing  had 
been  finished  is  effected  by  the  same  means, 
whereby  the  adjustment  or  fine  adjustment  is 
facilitated  by  adjustable  stops.  Therefore  the 
adjustment  and  opening  of  the  press  mould  as 
well  as  an  alteration  of  the  width  of  the  mould 
can  be  effected  by  simplest  manipulation.  Ad- 
vantageously however  only  the  adjustment  of 
the  dimension  of  the  mould  normal  to  the  di- 
rection of  the  stroke  of  the  press  is  effected  by 
a  corresponding  adjustment  of  the  walls  of  the 
mould,  whereas  the  adjustment  of  the  height  of 
the  pressing  is  effected  by  an  adjustment  of  the 
plunger  or  the  punch. 

Manufacturing  of  bar  shaped  pressings  can 
be  made  in  such  a  manner  that  only  the  width 
and  the  height  or  eventually  only  the  width  of 
the  bar  is  adjusted  in  accordance  with  the  inven- 
tion, whereas  the  exact  length  of  the  bar  is  made 
by  subsequent  finishing  operations  of  the  ends 
of  the  bar.  For  instance  therefore  bars  as  used 
for  sticks  in  printing  can  be  pressed  in  greater 
length  provided  with  grooves  or  the  like,  so  that 
the  bar  can  be  easily  broken  into  corresponding 
lengths  and  finished  afterwards. 

The  process  according  to  the  invention  can  be 
simplified  materially  by  making  use  of  preformed 
(briquetted)  pieces  made  separately  instead  of 
filling  the  press  mould  with  powder. 

The  device  for  carrying  out  the  process  ac- 
cording to  the  invention  in  essence  is  character- 
ized by  a  press  mould,  at  least  one  of  the  walls 
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of  the  mould  being  arranged  in  an  adjustable 
manner  in  such  a  way  that  the  mould  can  be 
adjusted  to  correspond  exactly  to  certain  dimen- 
sions, and  that  the  mould  can  be  opened.  Ac- 
cording to  the  invention  the  adjustment  of  the  5 
wall  or  walls  of  the  mould  is  effected  by  a  mov- 
able wedge  or  the  like,  whereby  in  order  to  facili- 
tate the  exact  adjustment  of  the  distance  of  the 
mould  walls  the  movement  of  the  wedge  or  the 
like  can  be  limited  by  adjustable  stops.  Advan-  10 
tageously  the  arrangement  is  made  in  such  a 
manner  that  the  wedge  supports  the  movable 
wall  over  the  whole  length  of  the  same. 

In  order  to  facilitate  the  removal  of  the  press- 
ing the  device  can  be  constructed  in  such  a  man-  15 
ner  that  one  wall  of  the  mould  or  a  part  of  the 
same  is  connected  with  the  plunger,  so  that  in 
the  opened  position  the  pressing  can  be  thrown 
out  by  a  discharging  part  provided  on  the  oppo- 
site wall.  The  preformed  (briquetted)  piece  can  20 
be  inserted  through  the  same  opening. 

According  to  the  invention  pressings  of  com- 
paratively great  length  can  be  manufactured 
with  greatest  accuracy  and  absolute  uniformity. 

In  the  drawing  a  constructional  form  of  the  de-  25 
vice  according  to  the  invention  is  shown  in  a 
schematic  manner.  Fig.  1  shows  the  press  mould 
in  upright  projection  partly  in  section.  Fig.  2 
shows  a  section  along  n — II  of  Fig.  1,  and  Fig.  3 
shows  a  section  along  III — III  of  Fig.  2.  30 

I  is  the  hollow  space  of  a  mould  adapted  for 
bar-shaped  pressings,  2  is  the  fixed  wall  which 
advantageously  is  provided  with  an  exchangeable 
plate  2',  and  3  is  the  movable  wall.  Between  the 
body  4  of  the  mould  and  the  movable  wall  3  a  35 
wedge  5  with  slight  pitch  is  arranged.  By  mov- 
ing the  wedge  5  in  its  longitudinal  direction,  the 
wall  3  can  be  adjusted  so  that  the  width  of  the 
mould  can  be  made  greater  or  smaller  whereby, 
as  shown  in  Fig.  3,  the  wedge  serves  as  a  guide  40 
for  the  wall  3.  The  adjustment  of  the  wedge  5 
is  effected  by  a  screw  spindle  6  cooperating  with 
the  screw  nut  provided  in  the  bridge  piece  8  con- 
rected  to  the  body  of  the  mould  by  stay  bolts 
7.  Instead  of  the  screw  spindle,  of  course  also  45 
a  lever  mechanism  can  be  used,  eventually  with 
fine  and  coarse  adjustment.  The  end  of  the  screw 
spindle  6  is  provided  with  a  collar  1 0  cooperating 
with  a  groove  9  in  the  broader  end  of  the  wedge 
5.  By  pushing  the  wedge  5  to  the  right  hand  side  50 
the  distance  between  the  walls  2  and  3  becomes 
greater  so  that  the  finished  pressing  easily  can 
be  removed  out  of  the  mould.  By  pushing  the 
wedge  5  to  the  left  hand  side  the  distance  be- 
tween the  walls  2  and  3  becomes  smaller.  The  55 
pitch  of  the  wedge  5  is  so  slight  that  the  press 
power  is  taken  up  by  the  wedge  so  that  no  power 
transmission  takes  place  on  the  screw  spindle. 

A  cover  plate  30  is  connected  to  the  body  4  of 
the  mould,  the  cover  plate  serving  as  a  guide  for  00 
the  movable  wall  3.  In  view  of  the  arrangement 
of  the  cover  plate  the  movable  wall  3  cannot  move 
upwardly.  The  friction  of  the  wedge  during  its 
movement  is  diminished  by  providing  a  groove 
32  in  the  rear  side  of  the  wall  3,  and  the  wedge  65 
5  itself  is  provided  with  a  groove  33  so  that  the 
parts  are  supported  only  by  the  strips  34  and 
35. 


The  adjustment  of  the  mould  in  accordance 
with  the  prescribed  exact  dimension  is  effected  by 
the  adjusting  screw  or  stop  I  i  limiting  the  move- 
ment of  the  wedge  to  the  left.  The  screw  head 
12  is  provided  with  a  scale  so  that  the  adjust- 
ment can  be  made  easily.  The  adjusting  screw 
1 1  can  be  provided  with  a  locking  nut  13.  Clos- 
ing of  the  mould  is  effected  by  turning  the  spin- 
dle 6  until  the  wedge  comes  to  the  stop  1 1.  There- 
fore the  exact  adjustment  of  the  mould  is  main- 
tained notwithstanding  the  fact  that  the  mould 
is  opened  after  each  pressing  operation. 

The  adjusting  screw  1 1  is  guided  in  a  cover 
plate  15  connected  to  the  body  of  the  mould  by 
screws  14. 

In  order  to  enable  a  lateral  removal  of  the  fin- 
ished pressing  the  cover  plate  1 5  is  provided  with 
an  opening  16  closed  by  a  slide  26  guided  in  the 
cover  plate  15.  This  slide  26  constituting  at  the 
same  time  a  wall  of  the  mould  is  connected  with 
a  plunger  17  in  such  a  manner  that  the  mould 
is  closed  automatically  by  the  slide  26  during  the 
beginning  of  the  pressing  stroke  of  the  plunger 
and  opened  again  at  the  end  of  the  return  stroke 
of  the  plunger.  The  opposite  cover  plate  18  of 
the  mould  is  provided  with  a  hole  serving  as  a 
guide  for  the  discharging  bar  19.  Furthermore, 
the  discharging  bar  19  is  guided  in  the  bridge 
piece  8  and  is  kept  in  its  withdrawn  position  by 
a  spring  20.  By  pushing  the  knob  21  of  the  bar, 
the  finished  pressing  easily  can  be  removed  from 
the  mould  through  the  opposite  opening. 

The  cover  plate  18  is  guided  by  pins  22  pro- 
vided in  the  body  of  the  mould  and  is  pressed 
against  the  body  of  the  mould  by  screw  spindles 
23.  It  will  be  understood  that  therefore  by  loos- 
ening or  removing  the  cover  plate  cleaning  of 
the  mould  can  be  effected  easily. 

The  form  of  execution  of  the  device  illustrat- 
ed in  the  drawing  serves  for  manufacturing  press- 
ings which  can  be  used  as  blind  sticks  in  print- 
ing. Therefore  the  plunger  is  provided  with  pro- 
jections 24  forming  corresponding  grooves  in  the 
stick  so  that  material  is  saved  and  the  stick  gets 
the  common  form  of  lead  sticks.  To  simplify  the 
device,  several  sticks  are  pressed  in  one  single 
piece  and  the  pressing  is  divided  afterwards  cor- 
respondingly. For  this  purpose  the  plunger  is 
provided  with  greater  projections  25  distributed 
in  accordance  with  the  required  length  of  the 
sticks,  the  projections  25  weakening  the  pressing 
in  such  a  manner  that  it  can  be  broken  easily. 
The  place  of  breaking  can  be  subjected  after- 
wards to  a  finishing  operation. 

The  exact  adjustment  of  the  height  of  the 
pressing  is  effected  by  a  corresponding  adjust- 
ment of  the  plunger  or  the  punch.  For  this  pur- 
pose plates  27  or  the  like  of  different  thickness 
can  be  inserted  between  the  punch  and  the  head 
29. 

In  order  to  facilitate  the  elimination  of  super- 
fluous material  and  air  between  the  punch  and 
the  mould  walls,  grooves  28  can  be  provided  in 
the  punch. 
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This  invention  relates  to  a  large  record  filing 
cabinet  or  the  like,  operable  by  electro-mechani- 
cal movement  for  the  purpose  of  bringing  to 
light  or  turning  up  the  records  placed  therein  in 
a  very  rapid  and  practical  manner. 

The  invention  consists  essentially  of  one  or 
more  drums,  functioning  as  file  drawers  and 
adapted  to  turn  under  the  action  of  electrical 
forces  produced  indirectly  by  the  striking  of  keys 
on  a  keyboard,  each  of  which  keys  is  directly  or 
indirectly  connected  to  a  particular  sector  of  the 
drum  (in  the  case  of  only  a  single  drum)  or  to 
one  of  the  individual  drums,  when  a  plurality  of 
drums  are  employed. 

Two  methods  of  carrying  out  the  invention  are 
here  envisaged,  one  a  simple  construction  and 
the  other  more  detailed. 

According  to  the  first  method  of  carrying  out 
the  invention,  the  apparatus  consists  of  a  single 
large  drum  having  drawers  therein  and  adapted 
to  rotate  through  an  arc  of  predetermined  size  in 
accordance  with  the  duration  of  closing  of  ordi- 
nary electrical  contacts  which  contacts  are  closed 
for  a  definite  and  varying  period  by  each  of  the 
keys  of  the  keyboard,  and  through  the  intermedi- 
ary of  mechanical  devices,  such  that,  in  order  to 
turn  up  a  particular  record,  it  is  necessary  first  to 
ascertain  in  which  sector  of  the  drum  it  is  located, 
and  then  to  cause  the  rotation  of  the  drum  so 
that  the  sector  or  the  record  required  is  presented 
to  the  searcher  who  must  finally  carry  out  a  small 
operation  of  selection  in  the  sector  according  to 
the  second  method  of  carrying  out  the  invention, 
which  represents  essentially  a  considerable  im- 
provement of  the  first  method;  the  rotation  of 
the  drum,  which,  however,  is  in  this  case,  replaced 
by  a  plurality  of  independent  drums,  is  effected 
accord;ng  to  the  number  of  the  record  desired  to 
be  turned  up  by  the  operation  of  separate  elec- 
tric circuits  adapted  to  set  in  rotation  through  a 
suitable  arc  of  a  circle  only  one  particular  drum, 
that  is  to  say,  the  drum  pertaining  to  the  record 
to  be  turned  up,  such  that,  in  order  to  find  a 
previously  designated  record,  it  is  only  necessary 
for  the  searcher  to  set  up  on  the  keyboard  the 
corresponding  number  in  order  that  the  drum  in 
question,  and  only  that  drum,  shall  rotate  so  that 
the  required  record  is  brought  into  position. 

In  accordance  with  the  second  method  of  carry- 
ing out  the  invention,  the  apparatus  includes  also 
a  "rubric"  ot  column,  having  a  continuous  au- 
tomatic band,  unlimited  in  its  contents,  continu- 
ous in  the  sense  that  it  is  capable  of  movement 
of  translation  in  two  directions;  automatic  in 
the  sense  that  it  functions  automatically  by  the 


15 


20 


mere  pressure  of  a  key  and  finally  unlimited  in 
the  sense  that  it  can  be  increased  and  lengthened, 
as  desired,  by  the  addition  or  insertion  of  any 
quantity  of  band  as  may  be  necessary, 
i      In  order  that  the  invention  may  be  fully  under- 
stood, I  shall  now  describe  three  embodiments 
thereof  by  way  of  example  by  reference  to  the 
accompanying  drawings,  in  which: — 
Fig.  1  is  an  external  view  of  a  cabinet  em- 
0  bodying  the  invention. 

Fig.  2  is  a  diagrammatic  view  of  the  operating 
mechanism  for  carrying  out  the  first  embodiment. 

Fig.  3  is  a  general  section  showing  the  mecha- 
nism for  carrying  out  the  second  embodiment. 
Fig.  4  is  a  section  on  the  line  a — b  of  Fig.  1. 
Fig.  5  is  a  general  section  of  the  automatic 
Fig.  6  is  a  general  section  according  to  the 
third  embodiment,  and 

Fig.  7  is  a  section  on  the  line  a — b  of  Fig.  6. 
Referring  first  to  the  first  embodiment,  par- 
ticularly to  Fig.  2,  (  denotes  the  drum  consisting 
of  the  cylindrical  spokes  a,  b,  c  carrying  small 
boxes  or  files.  The  cylinder  is  rigidly  connected 
to  the  wheel  3  furnished  with  spokes  correspond- 
25  ing  in  number  to  the  number  of  the  elements  a, 
b,  c;  between  each  pair  of  the  spokes  5  is  located 
an  abutment  or  projection  adapted  to  strike 
against  the  movable  abutment  6  fixed  to  a  cross 
bar  7  itself  connected,  through  the  medium  of  a 
30  system  of  levers  L,  to  the  keyboard.  The  key- 
board 8,  through  the  said  lever  system  L,  and  the 
complementary  system  Li,  controls  the  toothed 
sector  9  adapted  to  actuate  the  electrical  contact 
1 0  exciting  the  motor  ( I  so  as,  through  the  medi- 
35  um  of  the  transmission  12,  to  cause  the  rotary 
movement  of  the  gearing  1 3  and  consequently  the 
rotation  of  the  wheel  3  and  the  shaft  4.  The 
toothed  sector  9  which  is  actuated  by  the  lever 
systems  Li  and  L  by  the  keys  8,  can  be  displaced 
40  proportionately  to  the  angle  A  by  the  rods  15  of 
the  sliders  or  selectors  16  actuated  by  rods  17 
connected  by  angle  strips  18.  The  arrangement 
may,  however,  be  disposed  around  a  vertical 
axis  or  one  inclined  to  any  desired  extent,  on  a 
45  horizontal  plane,  or  according  to  a  gyroscopic 
method. 

The  above  described  arrangement  functions  in 
the  following  manner: 
Assuming  that  each  key  is  arranged  such  that, 
50  on  the  one  hand  it  corresponds  to  a  predeter- 
mined projection  or  abutment  of  the  driving 
wheel  for  the  purpose  of  producing  a  rotation  in 
proportion  to  the  duration  of  the  electrical  con- 
tact and,  on  the  other  hand,  corresponds  to  a 
55  predetermined  sector  of  the  drum  (thus,  for  ex- 
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ample,  the  key  T  is  connected  or  related  with  S  on 
the  one  hand,  and  on  the  other  hand  with  when 
it  is  desired,  for  example,  to  turn  up  a  record  in 
the  sector  C,  the  key  T,  corresponding  to  the 
abutment  S  and  the  sector  C,  is  pressed  down 
such  that  the  slider  (6  moves  the  rod  15  to  the 
desired  extent  so  as,  by  means  of  the  lever  sys- 
tem L,  to  move  the  cross  bar  7  radially  of  the 
drum  so  that  the  oscillating  arm  6  strikes  the 
projection  S  pertaining  to  the  key  T  owing  to  the 
rotation  of  the  wheel  3  effected  by  the  motor  I ) 
which  simultaneously  with  the  displacement  of 
the  bar  7  has  been  set  in  motion  by  the  contact  1 0 
itself  closed  by  the  simple  operation  of  pressing 
down  the  key  T. 

At  the  moment  when  the  projection  S  strikes 
against  the  arm  C,  the  oscillating  frame  19  of 
which  the  pawl  20  forms  part,  will,  owing  to  the 
lowering  thereof,  produced  by  the  impact,  be- 
comes freed  from  the  toothed  sector  9  which  will 
thereupon  return  to  its  original  position  of  rest 
together  with  the  systems  of  levers  Li  and  L  and 
the  apparatus  will  be  again  ready  for  a  second 
operation.  It  will  be  understood,  of  course,  that 
some  of  the  mechanical  devices  may  be  eliminated 
and  various  constructional  modifications  intro- 
duced. 

Referring  now  to  the  second  embodiment,  Pigs. 
3  and  4,  the  electric  mechanism  acting  in  de- 
pendence on  the  record  (or,  rather,  the  number 
of  the  record)  which  it  is  desired  to  turn  up  con- 
sists of  a  board  or  panel  of  selective  contacts 
adapted  to  be  actuated  by  levers  connected  to  the 
keys  of  the  keyboard  in  such  a  manner  as  to  form 
the  number  corresponding  to  the  record  by  ener- 
gising particular  electric  contacts  as  well  as  the 
abutments  against  which  bear  the  strikers  adapt- 
ed to  determine  (by  reason  of  the  position  necessi- 
tated by  the  abutments  and  owing  to  their  con- 
struction as  racks  acting  on  an  axis  carrying  a 
contact  disc)  the  relative  position  of  the  said 
contact  disc  which  being  furnished  with  inter- 
ruptions causing,  through  the  medium  of  an 
electro-magnet  the  braking  of  the  axis  which 
takes  the  movement  of  the  driving  shaft  con- 
stantly in  movement,  and  consequently  the  rota- 
tion of  the  drum  in  question  by  the  amount  of  an 
arc  corresponding  to  the  position  taken  by  the 
contact  disc,  and  in  the  second  place  correspond- 
ing to  the  number  set  up  on  the  selection  panel 
with  respect  to  the  abutments  activated  thereby. 
Obviously,  the  apparatus  outlined  above  calls  for 
secondary  devices  necessary  for  its  automatic 
functioning,  such  as  the  slide  device  for  carrying 
the  panel  in  a  suitable  position  for  undergoing  the 
effect  of  the  levers  acting  on  it,  the  device  for 
returning  the  parts  to  their  state  of  rest,  the 
braking  arrangement  for  the  principal  axis,  and 
the  electric  circuits  connecting  the  electro-mag- 
nets to  the  contact  discs. 

The  column  having  an  automatic  band  consists 
of  an  electro-mechanical  device  connected  to  a 
keyboard  corresponding  to  the  letters  of  the 
alphabet  by  which  the  contacts  controlling  two 
electro-magnets  are  actuated,  the  electro-mag- 
nets, in  their  turn  controlling  two  couplings 
adapted  to  cause  the  rotation  of  one  of  the  drums 
on  which  is  wound  the  band  of  the  column  for 
carrying  it  into  the  section  of  the  letter  desired. 

In  describing  the  apparatus  having  two  hundred 
drawers  per  drum,  an  electric  motor  1 1  (Pig.  3) 
connected  to  the  main  circuit  actuates  through 
the  medium  of  the  transmission  12  the  shaft  4 
provided  with  clutches  21  carrying  the  drums  I 
themselves  carrying  drawers  2. 


Each  clutch  2 1  is  also  controlled  by  an  electro- 
magnet 22  electrically  coupled  to  the  contact 
disc  23  coaxial  with  the  disc  24  synchronised  by 
means  of  the  chain  25  with  the  corresponding 
5  drum.  The  keys  8  are  moreover  connected  to 
levers  27  which  are  profiled  and  articulated  at  28 
and  adapted  to  press  on  the  pushers  29  movably 
located  on  the  slide  30  in  a  vertical  series  of  five 
elements  (series  S)  and  of  ten  elements  (series  T) 

10  of  which  each  movable  element  serves  respectively 
to  form  the  number  of  the  drum  and  the  number 
of  the  particular  drawer  carried  by  this  drum. 
The  pushers  of  the  series  S  are  also  coupled  elec- 
trically through  the  medium  of  circuits  to  the 

15  corresponding  contact  disc  23  the  rotation  of 
which  is  limited  or  determined  by  the  vertical 
rack-like  sliders  31  and  3 11,  the  position  of  which 
is,  in  its  turn,  determined  through  the  lever 
system  L3  by  the  movable  pushers  of  the  series  T 

20  and  is  effected  by  the  gearing  and  the  rack  32 
actuated  by  the  pawl  33  slidable  in  the  double 
helix  34  bored  on  the  countershaft  35  which,  it- 
self, takes  its  continuous  movement  from  the 
guiding  shaft  4  by  means  of  the  transmission  36. 

25  An  electro-magnet  37  is,  moreover,  provided  for 
effecting  the  double  role  of  controlling  the  dis- 
placement of  the  rack  32  adapted  to  allow  ver- 
tical displacement  of  the  slides  3 1  and  3 1 1  as  well 
as  to  return,  to  its  initial  position,  the  slide  30 

30  by  means  of  the  lever  38  and  the  clutch  39 
adapted  to  enter  one  of  the  holes  40  so  as  to  cause 
the  rotation  of  the  pulley  41  and  consequently 
the  winding  of  the  flexible  band  42. 
The  slide  30,  moreover,  comprises  a  mechanism 

35  of  translation  in  the  direction  of  the  arrow  F1 
coupled  to  the  movement  of  the  keys  8  and  con- 
stituted by  an  oscillating  spring  rod  43  acting 
through  the  intermediary  of  the  lever  system  44 
such  that  a  pawl  on  the  toothed  wheel  45  en- 

40  gages  with  the  rack  43  on  which  the  slide  is 
mounted  to  cause  it  to  advance  one  step  accord- 
ing to  the  interior  profile  451  of  the  wheel  45  at 
each  operation  of  a  key,  the  state  of  rest  of  the 
system  being  assured  by  the  position  of  the  pawl 
441  on  the  projection  profile  4511. 

In  order  to  return  the  pushers  of  the  series  S 
and  T  to  their  initial  position,  the  carriage  30  is, 
moreover,  provided  with  a  hinged  flap  having 
members  48  adapted  to  abut  the  pushers,  this  flap 
>'!  being  actuated  automatically  by  the  projection  49 
sliding  flexibly  on  the  inclined  plane  50. 

In  the  case  under  consideration  in  which  the 
drums  carry  200  drawers  the  apparatus  includes 
a  particular  arrangement  according  to  which  the 

,->.s  contact  disc  23  is  provided  with  two  interruptions 
in  which  are  inserted  two  contacts  51  and  52 
which  receive  their  current  from  a  commutator 
on  the  electro-magnet  53  according  to  whether 
it  is  a  Question  of  the  drawers  comprised  in  the 

g0  first  or  in  the  second  hundred  of  each  drum. 

Referring  to  the  sliders  31  and  3 1 1  it  must  be 
noted  that  being  coupled  in  their  movements, 
the  first  31,  functions  with  respect  to  the  tens 
(constituting  the  number  to  be  formed)  and  the 

(•r,  second,  31',  functions  with  respect  to  the  units 
in  such  a  manner  that  31  acts  on  the  axis  26  of 
the  contact  disc  23  through  the  intermediary  of 
the  pinion  54  actuated  by  the  rack  55  which  is 
sbdably  mounted  to  permit  of  an  additional 

7ti  translation  551  caused  by  the  slider  3I1  through 
the  system  of  translation  56  to  which  the  rack 
55  is  coupled  by  the  pivot  57  so  as  to  produce 
a  flexible  connection  between  the  two  sliders. 
Moreover,  the  movements  of  the  said  sliders  are 

75  regulated  by  the  device  32  through  the  friction 
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system  58  which  controls  these  movements 
through  the  medium  of  the  lever  system  L3.  The 
drums  I  also  include  a  brake  device  59  for  the 
purpose  of  reducing  their  rotation  at  the  moment 
of  the  de-clutching  or  disengagement  of  their 
shaft.  The  arrangement  includes,  moreover,  a 
general  push  button  interrupter  60. 

The  automatic  column  device,  which  has  for 
its  purpose  to  permit  the  turning  up  or  finding 
of  the  number  of  a  record  in  the  sense  of  caus- 
ing the  column  to  slide  at  a  remarkable  speed 
and  to  stop  it  at  the  correct  moment,  consists 
of  the  band  wound  on  the  drums  62s  and  %2d, 
which  take  their  movement  from  the  main  shaft 
4  through  the  medium  of  the  transmission  63 
coupled  to  the  shaft  54  on  which  are  located 
the  clutches  65s  and  65d  adapted  to  drop  in 
the  one  direction  or  the  other,  the  one  or  the 
other  drum  62s  or  62d  by  means  of  the  trans- 
mission bands  66s  and  66<Z.  The  device  is,  more- 
over, coupled  by  a  chain  transmission  67  to  the 
endless  screw  or  worm  68  of  the  keyboard  68 
which  carries  as  many  keys  69  as  there  are  let- 
ters of  the  alphabet.  Below  each  key  is  mounted 
an  oscillating  angular  stop  70  adapted  to  be 
turned  by  the  nut  7 1  for  the  purpose  of  exciting 
the  right  or  left  contact  72<2  or  72s  of  the  push 
button  69  which  by  means  of  suitable  circuits 
excites  the  electro-magnets  74s  and  74d  adapted 
to  control  the  clutches  65s  and  65d.  so  as  to 
cause  the  rotation  in  the  desired  sense. 

In  considering  the  case  of  an  apparatus  formed 
of  10  drums  (A,  B,  C,  D,  E.  P,  &c.)  which  are 
independent  and  each  carry  two  hundred  draw- 
ers, the  functioning  of  the  apparatus  is  as  fol- 
lows: 

Assuming  the  apparatus  to  be  set  in  motion, 
the  shaft  4  rotates  freely,  the  clutches  21  being 
disengaged,  as  is  shown  in  the  drawings,  and 
further  assuming  that  it  is  desired  to  turn  up  the 
record  classified  under  No.  334,  that  is  to  say. 
under  a  number  contained  in  the  first  hundred 
drawers  of  the  fifth  drum  (E),  at  this  moment 
the  carriage  30  is  displaced  completely  to  the 
left,  the  key  corresponding  to  the  number  8  is 
pressed  so  that  the  lever  57  connected  to  the 
key  8  strikes  the  corresponding  pusher  of  the 
series  S  of  the  hundreds  or  selector  of  the  drum 
so  as  to  displace  it  forwardly  with  respect  to 
the  rear  plane  of  the  carriage  so  as  to  close  the 
selector  circuit  through  the  medium  of  the  elec- 
tro-magnet 22E;  at  this  moment  the  key  under 
the  action  of  the  spring  rod  43  will  cause,  through 
the  medium  of  the  mechanism  44,  45.  46,  the  car- 
riage to  be  displaced  one  step  to  the  right.  Then 
the  key  3  of  the  tens  is  now  pressed  so  that  the 
lever  27  of  the  key  3  pushes  the  corresponding 
pushers  of  the  series  S2  and  T2,  the  first  of 
which  (the  pusher  of  the  series  S2)  in  this  case 
does  not  act,  whilst  the  second  (pusher  of  the 
series  T2)  determines  and  selects  the  ten:  im- 
mediately on  the  release  of  the  key  3  the  car- 
riage, under  the  action  of  the  spring  rod  42.  will 
be  displaced  to  the  right  through  another  stage 
so  that,  at  the  instance  of  pressing  the  key  4  (of 
the  units)  the  pushers  of  the  series  S3  and  T3  will 
be  found  in  the  position  suitable  for  being  acted 
on  by  the  lever  of  the  pertaining  key  as  in  the 
preceding  operation.  At  this  instant  the  number 
334  corresponding  to  the  record  to  be  turned  up. 
will  have  been  set  up  on  the  carriage  of  the  push- 
ers and  hkewise  the  contacts  pertaining  to  the  se- 
lection of  the  drum,  the  particular  sector  of  the 
drum  or  the  drawer  will  be  found  to  have  been 
completed  through  the  circuit  W  which  at  the 


moment  of  the  closing  of  the  interrupter  60  (elec- 
trically connected  to  the  circuit  X  of  the  mains) 
causes  the  electro-magnet  37  to  be  excited,  as 
well  as  the  particular  electro-magnet  of  the  drum 

5  22E  in  question,  so  as  to  force  the  pawl  33  in  the 
pathway  34  which,  in  its  turn,  causes  the  dis- 
placement in  the  direction  of  the  arrow  P,  of  the 
rack  32  and  causing  the  movement  of  the  friction 
arms  58  in  the  direction  of  the  arrow  P11,  which 

10  arm,  through  the  medium  of  the  lever  system 
L3,  cause,  in  their  turn,  the  descent  of  the  slides 
31  and  3 11  until  they  abut  against  the  displaced 
pushers  of  the  carriage  (indicated  by  the  numer- 
al 30  in  the  drawing)  which,  in  th^ir  turn,  cause 

15  the  rotation  of  the  shaft  28  determining  also  the 
relative  position  of  the  contact  disc  23,  it  being 
noted  that  the  slider  31  causes  directly  the  ro- 
tation cf  the  shaft  28,  whilst  the  action  of  the 
slider  3I1  (of  the  units)  is  effected  through  the 

20  additional  movement  produced  by  the  system  56. 
Simultaneously,  the  circuit  of  the  electro-mag- 
net 22E  is  closed,  thereby  causing  the  engagement 
of  the  pertaining  clutch  2  IE  and  by  means  of  the 
pivot  591  disengages  the  brake  and  engages  the 

25  whcle  friction  transmission  system  R  for  the 
movement  of  the  drum.  Now,  since  the  electro- 
magnet ?.2E  remain;  closed  when  the  pusher  of 
the  interrupter  SO  j  eassumes  its  position  by  rea- 
son cf  the  circuit  Y  and  the  contacts  Y1  conneet- 

;!0  ed  to  the  bar  of  the  electro-magnet,  the  drum  E 
starts  to  rotate,  transmitting  its  movement  by 
means  of  the  transmission  2SE  to  the  disc  24  un- 
til the  con: act  241  which  retains  with  siight  fric- 
tion on  the  contact,  disc  23  arrives  on  the  inter- 

35  rupt;on  or  break  52  which,  in  this  case,  is  not  en- 
ergised, and  the  electro-magnet  22E  is  de-ener- 
gised and  consequently  disengages  the  clutch  21, 
disengages  the  pushers  591  and  the  friction  brake 
acts  to  stop  the  drum  at  the  exact  point  required. 

.10  At  the  same  time,  the  electro-magnet  37  is 
de-magnetised  and  the  spring  32  disengaged;  the 
pawl  33  is  caused  to  engage  in  the  return  path 
of  the  helix  34  thereby  causing  the  whole  ap- 
paratus to  return  into  a  state  of  rest,  including 

,-,  the  sliders  31  and  31 1  whilst,  by  reason  of  the 
play  of  the  pawl  381  which  abuts  the  pusher  37 1, 
the  lever  38  forces  the  member  41  to  push  the 
pusher  39  into  the  hole  40,  thereby  causing  the 
rotation  of  the  pulley  41  which  winding  up  the 

■■,{)  band  42  draws  the  carriage  30  into  its  initial  po- 
sition where  the  pin  39  which  is  provided  with 
a  secondary  pin  391  slides  on  the  inclined  plane 
401  thereby  causing  the  disengagement  of  the 
pin  39  from  the  hole  40  so  that  all  the  members 
have  resumed  their  initial  position. 

Assuming  now  that  it  is  desired  to  turn  up  the 
record  classified  under  the  number  934,  that  is 
to  say,  a  number  of  the  second  hundreds  carried 
by  the  same  drum  E  as  previously  used,  the  lever 
of  the  key  D  will  strike  the  pusher  E  of  the  series 
SI  as  previously,  as  well  as  the  pusher  9  of  the 
series  T,  which  being  electrically  coupled  to  the 
electro-magnet  53  causes  the  energizing  of  the 
latter  through  the  contact  531  which,  through  the 
circuit  Z,  feeds  the  current  to  the  contact  52 
and  insulating  the  contact  51  (which  in  the  pre- 
ceding operation  was  given  current  by  the  cir- 
cuit U)  such  that  the  drum  turns  beyond  52  so 
as  to  present  the  drawers  beyond  the  first  hun- 

70  dred,  that  is  to  say,  whilst,  in  the  first  case,  the 
drum  rotates  up  to  the  limit  of  the  interruption 
or  brake  52  (which  was  not  given  current)  in 
the  case  now  under  consideration,  the  drum  ro- 
tates beyond  the  brake  52,  that  is  to  say,  up  to 

73  the  limit  of  the  interruption  51  which  is  not  given 
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current.  The  remaining  operations  and  move- 
ments are  the  same  as  above  described. 

Where  it  is  required  to  turn  up  a  record  classi- 
fied by  a  number  of  four  digits,  for  example  1758, 
and  assuming  knowledge  of  the  essential  opera- 
tion of  pressing  the  keys  one  after  the  other, 
the  mechanism  functions  in  the  following 
manner: 

In  this  case  the  carriage  has  to  carry  out  an 
additional  step  (four  instead  of  three)  that  is  to 
say  it  occupies  a  position  such  that  the  contact 
3011,  in  its  turn,  occupies  the  position  of  the 
contacts  301  so  that  the  pushers  of  the  series  Tl 
no  longer  function  electrically,  since  it  results 
through  the  corresponding  pushers  of  the  series 
T2  and,  at  the  same  time,  by  reason  of  the  in- 
clined plane  80,  the  rod  81  is  moved  by  the  con- 
tact 82  to  insulate  all  the  pushers  of  the  series 
S,  whilst  the  pushers  of  the  series  S2  cause, 
through  the  series  S4,  the  closing  of  the  circuit 
of  the  drums  beyond  the  fifth,  that  is  to  say, 
the  drums  carrying  records  classified  under  a 
number  above  the  first  thousand.  Obviously  the 
position  of  all  the  series  of  pushers  is  displaced 
through  one  step  so  that  the  pushers  of  the 
series  T3  determine  the  tens  and  those  of  the 
series  T4  the  units  (the  hundreds  being  deter- 
mined by  the  contact  disc  23);  all  the  other 
movements  and  operations  are  carried  out  as  de- 
scribed above. 

According  to  the  third  embodiment,  the  ap- 
paratus acts  in  accordance  with  the  index  num- 
ber of  the  record  to  be  turned  up  and  not  by 
forming  the  number  on  the  keyboard,  but  by 
picking  out  the  number  on  the  dials  located 
concentrically  to  the  knob  or  button,  each  of 
which  corresponds  to  one  of  the  drums  of  which 
the  apparatus  is  comprised  in  such  a  manner 
that  each  drum  constitutes  a  simple  apparatus, 
and  each  dial  carries  as  many  numbers  as  there 
are  drawers  in  each  drum. 

To  this  end  the  apparatus  according  to  the 
third  embodiment  consists  essentially  of  an  in- 
definite series  of  drums  carrying  drawers,  each 
of  which  is  electrically  and  mechanically  con- 
nected to  a  knob  or  button  fixedly  connected  to 
a  pointer  turning  on  the  dial  and  mounted  on 
the  same  axis  of  the  contact  disc,  such  that  by 
turning  the  knob  with  respect  to  the  number  ar- 
ranged on  the  dial,  the  contact  disc  is  com- 
pelled to  take  up  a  definite  position,  similarly  as 
occurred  in  the  previously  described  embodiment 
by  causing  a  rotation  of  the  drum  in  question. 

In  accordance  with  this  embodiment,  the  drum 
I  carrying  the  drawers  carries  a  transmission  25 
for  synchronisation  of  the  disc  26  freely  mount- 
ed on  the  shaft  27  of  the  knob  85  on  which  is 
also  fixed  the  contact  disc  23  on  which  friction- 
ally  rolls  the  contact  241. 

The  said  shaft  or  spindle  87  also  has  fixed 
thereon  the  pointer  86  turning  around  the  dial 
88  on  which  are  progressively  inscribed  the  num- 
bers of  the  drawers  of  the  drum. 

The  above  described  arrangement  functions  in 
the  following  manner: 


If  it  is  desired,  for  example,  to  turn  up  the 
record  classified  by  the  number  47,  the  pointer 
86  is  moved  to  this  number  on  the  correspond- 
ing dial  and  automatically  the  contact  disc  is 

5  caused  to  rotate  up  to  the  point  where  the  in- 
terruption or  break  51  comes  into  the  corre- 
sponding position,  such  that  the  circuit  W  is 
closed  through  the  medium  of  the  contact  241 
of  the  synchronized  disc  24  which  causes  through 

10  the  electromagnet  22  the  engagement  of  the 
clutch  21  and,  by  reason  of  this,  the  rotation  of 
the  drum  until  the  contact  241  becomes  posi- 
tioned in  communication  with  the  interruption 
or  break  51  which,  by  breaking  the  circuit,  causes 

15  the  contrary  action,  that  is  to  say,  the  opening 
of  the  circuit  W,  the  disengagement  of  21  and 
consequently,  through  the  medium  of  the  auto- 
matic brake  59,  the  arrest  of  the  drum.  If  it 
is  desired  to  turn  up  a  record  in  another  cylin- 

•20  der,  it  is  necessary  to  have  resource  to  the  cor- 
responding knob,  and  so  on,  each  dial  carrying 
the  progressive  numbers  of  the  records  contained 
in  the  drums. 
With  regard  to  the  above  method  of  operation, 

2.->  it  will  be  appreciated  that  this  latter  embodiment 
provides  the  possibility  of  turning  any  number 
of  drums  at  one  time,  whilst  the  previous  em- 
bodiments envisage  only  the  rotation  of  a  single 
drum  at  the  one  time. 

30  The  column  or  "rubric"  operates  in  the  fol- 
lowing manner: 

Since  the  band  carries  in  alphabetical  order 
the  name  of  the  record  and  the  number  of  the 
drawer  in  which  the  record  is  housed,  and  assum- 

:;.">  ing  that  it  is  desired  to  turn  up  the  number  of 
a  record,  the  initial  of  the  name  of  which  is 
the  letter  B,  the  column  being  at  this  moment 
located  on  a  letter  arranged  to  the  right  of  the 
said  letter  B  on  the  keyboard,  the  key  B  is 
0  pressed,  thereby  causing  the  closing  of  the  con- 
tact 12d  of  the  corresponding  circuit,  which 
exciting  the  pertaining  electro-magnet  74d, 
causes  the  engagement  of  the  pertaining  clutch 
65d,  thereby  causing  the  drum  B2d  to  draw  the 

45  band  in  the  sense  desired  until,  by  reason  of 
the  synchronous  displacement  of  the  nut  71,  the 
latter  strikes  against  the  end  of  the  interrupter, 
which  will  thus  be  disengaged  from  the  grippers 
83  and,  by  means  of  a  spring  84,  will  reassume 

50  its  initial  position.  It  must,  however,  be  noted 
that,  during  its  movement,  the  nut  7 1  alters  the 
orientation  of  the  angular  contacts  70  of  all  the 
keys  encountered  over  its  path,  which  operation 
will  be  effected  in  the  reverse  manner  in  the 

55  subsequent  operation,  and  thus  in  succession  such 
that  the  contacts  70  are  always  left  placed  ac- 
cording to  the  direction  of  operation. 

Obviously,  the  apparatus  hereinbefore  de- 
scribed is  susceptible  of  various  constructional 

60  modifications  without  departing  from  the  spirit 
of  the  invention. 

ENRICO  BERTELLO. 


66 


FUBLISHED 

APRIL  27,  1943. 
BY  A.  P.  C. 


e.  bertello  Serial  No. 

RECORD  FILING  CABINET  OR  THE  LIKE  ETC  317,991 

Filed  Feb.  8.  1940  3  Sheets-Sheet  1 


PUBLISHED  E.  BERTELLO  Serial  No. 

APRIL  27,  1943.         RECORD  FILING  CABINET  OR  THE  LIKE  ETC  317,991 
BY  A.  P.  C.  Filed  Feb.  8,  1940  3  Sheets-Sheet  3 


Published  Apr.  27,  1943 


Serial  No.  319,344 


ALIEN   PROPERTY  CUSTODIAN 


SNAP  FASTENERS 

Alfred  Boenecke,  Berlin-Schoneberg,  Germany; 
vested  in  the  Alien  Property  Custodian 

Application  filed  February  16,  1940 


This  invention  relates  to  a  snap  fastener  made 
from  nonmetallic  material,  preferably  an  arti- 
ficial substance  that  can  be  die-cast  or  pressed. 

It  is  known  to  make  the  ball  member  or  the 
socket  member  of  a  snap  fastener  integral  with 
the  base  portion  which  is  slotted  to  increase  the 
yieldability  and  elasticity  of  the  base  member. 
The  construction  of  the  known  types  of  fasteners 
of  this  class  has  hitherto  been  based  on  the  use 
of  metallic  material.  Conditions  are  different, 
however,  when  synthetic,  i.  e.  nonmetallic,  sub- 
stances serve  as  starting  materials,  and  it  is  not 
possible  to  maintain  the  dimensions,  particularly 
the  wall  thickness  of  the  parts,  usually  chosen 
for  metal  snap  fasteners  to  insure  the  necessary 
springiness  and  strength,  since  the  wall  thick- 
ness of  parts  made  from  artificial  material  must 
be  relatively  large  to  make  allowance  for  the  low 
breaking  strength  of  this  material. 

As  a  large  wall  thickness  of  the  snap  fas- 
tener members  interferes  of  course  with  the 
smooth  and  elastic  introduction  of  the  stud 
member  into  the  socket  member,  it  is  an  object 
of  the  invention  to  overcome  this  trouble  by 
forming  the  stud  member  or  the  socket  member 
of  a  snap  fastener  from  projections  arranged  in 
a  circle  and  individually  disposed  on  the  base 
portion  so  as  to  act  as  levers  fixed  at  one  end. 
These  thick-walled  projections  are  capable  of 
swinging  freely  and  form  the  yielding  part  of  a 
stud  member  or  socket  member.  In  order  to 
increase  the  yieldability  of  these  freely  swinging 
elements  the  base  portion  of  the  stud  member 
posseses  at  the  point  where  the  projections  ex- 
tend into  the  base  portion  a  corresponding  num- 
ber of  slots  disposed  along  the  freely  swinging 
elements  of  the  stud  member.  Both  the  base  por- 
tion and  the  freely  swinging  elements  or  pro- 
jections arranged  thereon  may  be  thick -walled, 
that  is,  so  thick  and  strong  that  they  cannot  be 
damaged,  for  instance  by  tearing  or  breaking, 
when  the  snap  fastener  is  in  use.  The  thick- 
walled  construction  of  these  parts  does,  however, 
not  reduce  the  elasticity  thereof,  since  it  has 
been  found  that  they  possess  an  even  greater  and 
softer  resiliency  than  metal  snap  fasteners. 

When  the  stud  member  of  a  snap  fastener  has 
been  constructed  in  the  manner  indicated,  the 
corresponding  socket  member  forms  a  rigid  in- 
elastic body. 

It  is  possible  also  to  construct  the  stud  member 
as  rigid  body  and  to  make  the  socket  member 
elastic.  In  this  case,  the  wall  of  the  socket 
member  has  a  U-shaped  cross  section  open  to- 
ward the  stud,  and  the  portions  of  the  cross 
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sections  disposed  toward  the  central  axis  are 
slotted.  Between  these  slots  the  web  portions 
may  be  provided  with  additional  openings  to 
increase  spring  action. 

An  essential  feature  of  the  invention  form  the 
tools  and  the  manner  of  producing  the  snap 
fastener.  For  producing  the  stud  body  and  the 
base  portion  two  parts  that  are  vertically  dis- 
placeable  relative  to  one  another  are  employed, 
the  displacement  occurring  on  the  longitudinal 
central  axis  of  the  stud  body  which  together 
with  the  base  portion  is  formed  in  one  operation. 
The  two  relatively  displaceable  parts  form  the 
impression  die  or  die  mold.  One  of  these  parts 
is  fitted  with  cores  for  forming  slots  and  a  por- 
tion of  the  stud  body,  i.  e.  the  portion  thereof 
tapering  toward  the  base  portion,  the  cores  ter- 
minating at  the  point  where  the  body  begins  to 
taper,  and  the  other  part  of  the  die  or  mold 
also  possesses  cores  which  form  the  slots  located 
in  the  stud  body  itself  and  which  are  so  shaped 
that  simultaneously  the  head  of  the  stud  is 
formed  above  the  point  where  tapering  com- 
mences. 

The  impression  dies  or  die  molds  employed 
according  to  the  invention  afford  the  advantage 
of  constituting  rigid  structures  by  means  of  which 
large  quantities  of  snap  fasteners  can  be  readily 
produced  at  the  same  time. 

The  invention  is  illustrated  in  the  accompany- 
ing drawings,  in  which  Figures  1  to  4  show  one 
form  of  the  invention;  Figs.  5  to  8,  a  modifica- 
tion theroef;  Figs.  9  to  12,  another  modifica- 
tion thereof;  and  Figs.  13  and  14,  still  another 
modification  thereof. 

More  particularly: 

Figure  1  is  a  top  view  of  the  ball  and  base 
portion  for  the  first  form  of  the  invention. 

Fig.  2  is  a  bottom  view  of  Fig.  1. 

Fig.  3  is  a  section  on  the  line  C — D,  of  Fig.  1. 

Fig.  4  is  a  section  on  the  line  A — B,  of  Fig.  1, 
with  the  socket  member  attached. 

Fig.  5  is  a  sectional  view  of  the  second  form 
of  the  snap  fastener  with  slotted  socket  member 
and  rigid  stud  member. 

Fig.  6  is  a  top  view  of  a  socket  member  shown 
in  Fig.  5. 

Fig.  7  is  an  inside  view  of  a  socket  member 
shown  in  Fig.  5. 

Fig.  8  is  a  bottom  view  of  the  stud  plate  shown 
in  Fig.  5. 

Fig.  9  is  a  top  view  of  the  stud  member  of 
the  third  form  of  the  invention. 
Fig.  10  is  a  bottom  view  thereof. 
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Fig.  11  is  a  top  view  of  a  snap  fastener  pro- 
vided with  stud  member  and  socket  member. 

Fig.  12  is  a  section  on  the  line  A — B,  of  Fig.  11. 

Fig.  13  is  a  top  view  of  the  fourth  form  of  the 
invention.  It  is  thought  that  further  detail 
views  which  in  principle  would  be  similar  to  Figs. 
10,  11  and  12  may  be  dispensed  with. 

Fig.  14  diagrammatically  shows  how  by  means 
of  the  tools  a  stud  member  with  its  base  portion 
as  shown  in  Fig.  13  can  be  produced,  Fig.  14 
referring  to  the  section  on  the  line  A — C,  of 
Fig.  13. 

In  the  construction  shown  in  Figs.  1  to  4,  the 
base  portion  I  provided  with  sewing  slots  2  is 
integral  with  the  stud  body  3  which,  as  indi- 
cated in  Figs.  3  and  4,  tapers  toward  the  base 
portion  I.  The  top  portion  of  the  stud  member 
3  forms  the  head,  and  the  stud  body  3,  as  shown 
in  Fig.  1,  has  three  slots  4  and  a  central  bore 
5a  so  that  a  hollow  body  is  formed.  As  can  be 
seen  in  Figs.  3  and  4,  the  slots  4  extend  up  to  the 
upper  face  of  the  base  portion  I. 

The  base  portion  I  possesses  slots  5  which  ex- 
tend along  the  sectorlike  parts  of  the  stud  body 
3,  as  shown  in  Figs.  1  and  2,  and  considerably 
assist  in  rendering  the  base  portion  I  and  the 
body  member  3  flexible. 

Fig.  1  further  indicates  that  the  slots  4  and  5 
adjoin  each  other.  Although  the  body  member 
3  and  the  base  I  are  interrupted  by  these  slots, 
connection  between  'the  two  members  is  not 
weakened  and  deformation  or  breakage  during 
use  of  the  fastener  is  out  of  the  question.  The 
socket  member  6  of  this  type  of  fastener  is  of 
rigid  construction,  as  shown  in  Fig.  4. 

The  stud  member  is  produced  by  two  relative- 
ly displaceable  pressing  tools  or  telescoping  die 
mold  members  of  which  parts  designated  7,  8 
are  shown  in  Fig.  3. 

The  two  die  members  are  moved  in  the  direc- 
tion of  the  double  arrow  P,  i.  e.  of  the  longitudi- 
nal axis  of  the  stud  body.  As  shown  in  Fig.  7, 
the  mold  portion  7  possesses  cores  for  forming 
the  slots  4  and  serves  also  for  forming  the  head 
of  the  stud  member.  The  lower  die  8  produces 
the  slots  5  in  the  base  portion  I  and  also  the 
tapering  portion  of  the  stud  member.  Fig.  3 
shows  how  the  two  parts  7  and  8  meet  at  the  ta- 
pering point. 


In  the  structure  shown  In  Figs.  5  to  7  the 
socket  member  of  the  fastener  is  yielding  and 
elastic.  For  this  purpose  the  wall  of  the  socket 
is  of  U-shaped  section,  and  the  cross-sectional 

5  portions  disposed  toward  the  central  axis  possess 
slots  9  to  render  this  part  of  the  wall  elastic. 
The  wall  or  web  portions  connecting  the  slots  9 
have  openings  1 3  to  increase  the  elasticity.  The 
stud  body  10  is  not  slotted  but  made  rigid.  The 

10  socket  base  1 1  has  slots  12  for  the  sewing  threads, 
and  the  base  portion  I  of  the  stud  member  3  has, 
as  stated,  the  sewing  slots  2.  To  facilitate  its 
production  by  means  of  two  rigid  die  members 
as  indicated  above,  the  base  portion  1  is  pro* 

15  vided  with  openings  14.  As  shown  in  Fig.  5,  the 
cross-sectional  profile  of  the  socket  wall  is  such 
that  an  edge  engaging  the  undercut  portion  of 
the  stud  from  below  is  formed  to  insure  inter- 
locking of  both  members  of  the  snap  fastener. 

20  A  third  form  of  snap  fastener  is  shown  in  Figs. 
9  to  12,  which  differs  from  the  form  shown  in 
Figs.  1  to  4  in  that  the  slot  4  divides  the  stud 
head  and  the  base  portion  and  a  two-part  head 
is  formed  of  the  two  projections  3. 

25  In  the  construction  shown  by  Fig.  13  the  stud 
and  base  portion  have  through-going  slots  as  in 
the  third  form,  but  the  slots  4  are  in  this  instance 
placed  so  that  the  stud  comprises  three  parts 
formed  of  the  three  projections  3. 

30  The  tool  for  producing  this  last -mentioned 
structure  is  shown  in  diagram  in  Fig.  14  and 
corresponds  in  principle  to  the  tool  shown  in 
Fig.  3.  It  comprises  two  relatively  displaceable 
parts  having  cores  shaped  according  to  the  re- 

35  quirements  of  the  structure  shown  in  Fig.  13. 
With  the  aid  of  lifters  29  the  finished  fasteners 
can  be  pressed  off  after  opening  of  the  tool  in 
the  direction  of  the  arrow. 
As  the  base  I  of  the  stud  member  in  the  various 

*0  constructions  shown  is  relatively  weak  owing  to 
the  slots,  it  may  be  reinforced  by  suitable  ac- 
cumulations of  material,  as  for  instance  by  the 
projections  19,  Fig.  12.  Reinforcements  in  spots 
serve  also  for  preventing  breakage  of  the  base  in 

45  the  direction  of  the  slots  4  without  reducing 
elasticity.  The  sewing  slots  have  depressions 
in  the  direction  of  the  edge  to  protect  the  sew- 
ing thread. 

ALFRED  BOENECKE. 
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This  invention  relates  to  a  metal  building  set 
for  children. 

In  the  known  toy  building  sets  of  metal  com- 
prising structural  units  that  can  be  screwed  to- 
gether with  the  aid  of  uniformly  spaced  standard 
bolt  holes  the  units  chiefly  consist  of  bars  of 
different  length  from  which  the  models  to  be 
built  are  assembled  in  skeletonlike  fashion  by 
means  of  screws  and  nuts.  Building  sets  of  this 
type  are,  however,  open  to  the  objection  that 
they  are  relatively  expensive  and  require  for  as- 
sembling a  large  number  of  screws  the  insertion 
and  tightening  of  which  is  quite  bothersome  and 
takes  up  much  time.  Furthermore,  even  if  close- 
ly arranged  the  bars  or  rods  fail  to  produce  a 
good  surface  effect,  since  the  joints  between  the 
rods  and  the  numerous  bolt  holes  or  inserted 
screws  break  the  continuity  of  the  surface,  so 
that  a  miniature  reproduction,  particularly  of 
objects  having  plain  unbroken  faces,  frequently 
does  not  look  like  the  original. 

Proposals  to  the  effect  to  improve  the  surface 
impression  by  the  use  of  cardboard  sheets  fur- 
nished with  the  sets  are  mere  makeshifts,  be- 
cause cardboard  is  subject  to  rapid  wear  and 
cannot  serve  as  material  for  structural  supports. 

The  invention  eliminates  the  drawbacks  men- 
tioned by  a  combination  of  features  one  of  which 
consists  in  employing  as  structural  members  dif- 
ferently colored  supporting  plates  that  are  solid 
or  appear  to  be  so  and  are  provided  with  stand- 
ard perforation  along  their  edges.  These  plates 
permit  the  erection  of  structures  giving  an  im- 
pression of  solidity  and  serve  also  as  supporting 
members  for  taking  up  forces  acting  in  the  plane 
of  their  surface.  Whereas  in  surfaced  structures 
made  from  rods  without  diagonal  bracing  the 
transverse  forces  developing  therein  cause  dis- 
placement of  the  rods  relative  to  one  another, 
these  forces  are  now  taken  up  by  the  plates  which 
are  real  supporting  units  and  do  not  require 
separate  diagonal  bracing.  A  proper  color 
scheme,  including  for  instance  white,  red  and 
green,  produces  contrasts  that  please  the  eye. 

Additional  structural  members  according  to  the 
invention  are  perforated  bars  provided  on  one 
longitudinal  edge  with  a  narrow  flange  for  em- 
bracing the  edges  of  the  supporting  plates.  In 
models  having  girderlike  parts  these  bars  form 
the  top  and  bottom  booms  which  are  connected 
by  the  plates,  so  that  the  flanging  engagement 
and  a  few  screws  suffice  already  to  produce  a 
rigid  joint.  This  is  due  to  the  fact  that  the 
plates,  with  their  long  edges,  are  supported  by 


the  bars  or  one  another  and  thereby  prevent 
relative  motion  of  the  joined  members. 

Each  set  further  includes  connecting  means 
comprising  steep-pitch  screws  and  punched  sheet 
5  metal  nuts  or  plane  or  angular  punched  sheet 
metal  straps  serving  as  nuts  and  having  at  least 
two  screw  holes,  each  nut  member  possessing 
only  one  thread.  The  use  of  such  connecting 
means  simplifies  and  accelerates  assembling, 

10  which,  moreover,  being  punched,  are  cheaper 
than  the  cut  threads  of  the  screws  and  nuts 
hitherto  employed  in  toy  building  sets  and  can 
be  produced  at  a  saving  in  material. 
The  straps  containing  at  least  two  nuts  make 

15  it  possible  also  to  assemble  completely  closed 
structures  like  cubes,  the  screws  of  the  plate  to 
be  put  on  last  engaging  without  fail  the  strap 
members  located  inside  the  structure.  Being 
nuts  themselves,  the  straps  render  the  use  of 

20  the  usual  kind  of  nuts  unnecessary.  When  two 
building  units  of  the  known  type  were  to  be 
butt-jointed,  it  was  done  until  now  with  the  aid 
of  three  different  connecting  members,  viz. 
straps,  screws  and  nuts,  whilst  a  connection  ac- 

23  cording  to  the  invention  requires  only  two  mem- 
bers, since  strap  and  nut  form  a  unitary  element. 

A  particularly  advantageous  form  of  such  a  nut 
or  strap-nut  is  obtained  by  making  the  thread 
part  of  a  bulge  pressed  out  of  the  plane  of  a 

30  sheet  and  thereby  permitting  springing  of  the 
connecting  members  when  the  screw  is  tightened, 
so  that  either  the  bulge  moves  elastically  inward 
or  the  edge  of  the  hole  of  the  unit  to  be  fastened 
is  drawn  into  the  clearance  of  the  bulge.  At 

35  any  rate,  the  connection  thus  established  is  per- 
fectly joltless,  the  bulge  acting  in  the  manner 
of  a  check  nut. 

The  heads  of  the  steep-pitch  screws  possess  a 
square  indentation  to  be  engaged  by  a  screw- 

40  driver  having  a  square  end.  This  tool  is  part  of 
the  equipment  of  each  set  and  serves  for  prevent- 
ing injury  to  colored  building  units  which  are 
easily  damaged  when  ordinary  slotted  screw 
heads  and  wedge-pointed  screwdrivers,  which 

45  slip  off  frequently,  are  used. 

The  realistic  representation  of  some  models, 
such  as  motor  cars,  can  be  facilitated  by  furnish- 
ing each  set  with  supplementary  parts  like  en- 
gine hoods,  mudguards,  etc. 

50  The  invention  is  illustrated  by  way  of  example 
in  the  accompanying  drawings  comprising  Fig- 
ures 1  to  34. 

Figs.  1  to  10  show  preferred  forms  of  support- 
ing plates.   The  squares  I  shown  in  Figs.  1  to  3 

55  and  the  triangles  2  shown  in  Figs.  7  and  8  have 
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for  instance  an  edge  length  of  60  mm.  The  rec- 
tangular plates  3  shown  in  Figs.  4  to  6  have  edge 
lengths  of  60  mm.  and  30  mm.,  and  the  plates 
4,  5  shown  in  Pigs.  9  and  10  have  an  edge  length 
of  30  mm.  It  is  possible  of  course  to  make  use 
of  other  forms,  provided  the  edge  length  fits  into 
the  system  chosen.  The  plates  are  either  solid 
or  have  one  or  more  windowlike  clearances  6 
which  do  not  reduce  the  necessary  strength  and 
which  not  only  do  not  interfere  with  the  surface 
effect  aimed  at  but  enhance  it.  The  surface  effect 
is  further  improved  by  painting  the  plates  in  con- 
trasting colors,  as  white,  red,  green,  etc. 

The  holes  7  near  the  edges  of  the  plates  have 
an  internal  diameter  of  approximately  3  mm., 
and  their  distance  a  from  one  another  follows 
from  the  fundamental  geometrical  unit  of  the 
plates,  i.e.  a  square,  and  amounts  in  this  instance 
to  15  mm.  The  row  of  holes  is  removed  from 
the  edge  of  the  plates  to  the  extent  of  the  dis- 
tance b  which  is  equal  to  5  mm. 

Figs.  12  to  15  show  examples  of  the  bars  8 
forming  girder  booms  and  possessing  at  one  longi- 
tudinal edge  a  flange  9  for  embracing  the  edges 
of  the  plates  in  an  accurately  fitting  manner. 
The  lengths  of  the  bars  8  are,  respectively,  60, 
120  and  180  mm.,  and  the  holes  7  as  well  as  the 
distances  a  and  b  correspond  to  those  of  the 
plates. 

Figs.  16  to  19  show  longitudinally  slotted  bars 
1 0  and  angles  1 1  which  as  to  their  dimensions  are 
adapted  to  the  standard  chosen. 

Fig.  20  is  a  side  elevation  and  plan  on  an  en- 
larged scale  of  a  screw  12  having  three  steep- 
pitch  threads  and  in  its  head  a  square  indenta- 
tion 13. 

Fig.  21  shows  the  associated  screwdriver  14 
fitted  with  a  square  working  end.  The  screw  12 
iequires  only  a  few  turns  for  tightening. 

Figs.  22  to  24  illustrate,  in  side  elevation  and 
plan,  punched  sheet  metal  nuts  in  the  form  of 
angles  15,  plane  straps  16  or  single  nuts  17  pro- 
vided with  a  handle  18.  Each  strap  has  at  least 
two  bolt  holes  1 9  fitted  with  a  single  thread  which 
is  produced  by  radially  cutting  the  thread  during 
punching  and  then  twisting  it. 

Fig.  25  shows  a  nut  construction  on  an  en- 
larged scale.  A  peculiar  feature  of  a  nut  accord- 
ing to  the  invention  is  the  arrangement  of  the 
thread  in  a  bulge  20  pressed  out  of  the  plane  of 
the  sheet  metal.  A  strap  may  have  more  than 
two  bolt  holes  and  be  provided  also  with  facili- 
tating openings  21.  The  handle  18  of  the  nut  17 
may  be  formed  of  two  upwardly  bent  opposite 
sheet  metal  edges,  though  handling  is  facilitated 
by  bending  over  extended  edges  so  as  to  form  a 
bow,  as  indicated  by  broken  lines. 

Fig.  26  illustrates  how  the  structural  units  ac- 
cording to  the  invention  may  be  used  A  sur- 
face or  a  girder  is  assembled  from  four  bars  8 
and  several  supporting  plates  I,  3  with  the  aid 
of  only  four  screws  for  each  pair  of  bars  8,  since 
only  the  ends  of  the  bars  8  need  be  connected 
with  the  supporting  plates  1,3.  In  the  structure 
shown  four  screws  could  be  dispensed  with  if  one  65 
long  bar  were  to  replace  two  butt-jointed  bars 
above  and  below.  For  these  connections  screws 
12  of  the  usual  type  provided  with  nuts  17  can 
be  used. 


Fig.  27  contrasts  the  representation  shown  in 
Fig.  26  and  a  representation  of  the  same  model 
in  the  old  way  by  means  of  perforated  bars.  The 
difference  in  the  amount  of  work  and  material 
5  required  is  apparent,  and  the  general  effect  is  also 
totally  different. 

As  indicated  particularly  by  the  following  ex- 
amples, the  invention  affords  an  opportunity  of 
building  a  very  extensive  range  of  models  and  of 
10  reproducing  practically  everything  in  the  field 
of  actual  engineering  in  perfect  form.  This  ap- 
plies especially  to  buildings  of  technical  charac- 
ter whose  chief  feature  is  a  steel  frame.  Models 
built  by  the  new  toy  set  can,  furthermore,  be 
15  quickly  assembled  and  taken  apart  again. 

Fig.  28  shows  a  rectangular  hollow  body  com- 
posed of  two  members  I  and  four  members  3  with 
the  aid  of  twelve  angular  straps  15  and  twenty- 
four  screws  12,  the  faces  I  being  while  and  the 
20  faces  3  red.  By  means  of  the  strap-nuts  15  a 
structure  of  this  type  can  be  readily  assembled. 

Fig.  29  illustrates  a  chair  made  according  to  the 
invention  from  two  longer  and  four  shorter  red 
slotted  bars  10,  two  white  supporting  plates  I  and 
2.5  3,  six  strap-nuts  15,  two  nuts  17  and  ten  screws 
1 2  or  a  total  of  twenty-six  units. 

The  chair  shown  in  Fig.  30  is  made  from  struc- 
tural units  of  known  toy  sets  and  requires  in  its 
construction  twelve  perforated  bars  21a,  four 
30  perforated  angles  22,  eighteen  screws  and  eight- 
een nuts  23  or  a  total  of  fifty-two  units,  which 
is  twice  the  total  needed  for  making  a  chair  ac- 
cording to  the  invention. 
Figs.  31,  32  are,  respectively,  a  side  and  bottom 
35  view  of  a  motor  truck  assembled  according  to  the 
invention.  The  engine  hood,  driver's  cab  and  car 
body  are  made  from  white  supporting  plates  3, 
4,  red  bars  8,  screws  12  and  strap-nuts  15,  16,  a 
few  slotted  bars  1 0  being  used  for  mudguards  and 
40  bumper  bar  and  also  a  few  screws  with  nuts  17 
as  indicated.   The  substructure  is  assembled  in 
girderlike  fashion  from  bars  8,  slotted  bars  10, 
slotted  angles  II  and  screws  12  and  nuts  15,  17. 
The  figures  indicate  the  extremely  pleasing  re- 
45  production  of  the  model.   In  this  connection  it 
should  be  observed  that  the  bars  8,  if  used  for  in- 
stance together  with  slotted  bars  10  and  slotted 
angles  1 1 ,  produce  extremely  strong  structures 
showing  great  resistance. 
50     The  wheels  24  and  the  axles  25  may  form  part 
of  the  special  equipment  of  a  set. 

Fig.  33  shows  a  building  serving  for  instance  as 
railroad  station  or  for  airport  purposes  and  clear- 
ly disclosing  the  remarkable  surface  effect  of  the 
55  plates  I,  3,  4  and  the  extremely  economical  use 
ot  screws  1 2  as  a  result  of  the  employment  of  the 
supporting  plates  and  of  the  bars  8.  The  nuts  15, 
16,  17  are  mostly  located  inside  the  structure. 
The  shaded  portions  are  red  and  contrast  with 
the  white  of  the  other  faces. 

The  members  forming  the  toy  set  are  arranged 
in  the  usual  manner  in  a  box  26  shown  in  Fig.  34. 
Supplementary  units,  as  engine  hood,  mudguards 
for  motor  cars,  etc.,  may  also  be  kept  in  the  box 
or  supplied  in  separately  purchasable  boxes. 
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The  present  invention  relates  to  a  refrigerating 
apparatus  and  particularly  to  refrigerating  appa- 
ratus of  the  absorption  type. 

The  principle  upon  which  the  refrigerating  ab- 
sorption apparatus  is  founded,  is  well  known: 
according  to  this  principle,  a  liquid  having  dis- 
solved in  it  gases  capable  of  condensing,  at  a 
rather  high  temperature,  and  evaporating  by  ab- 
sorption of  a  great  amount  of  heat,  is  heated  in 
a  boiler.  As  a  result  of  this  heating,  the  gases  are 
separated  from  the  liquid.  Said  gases  are  cooled 
by  a  water  or  air  cooled  ceil  and  are  condensed. 
The  liquid  thus  obtained,  is  delivered  for  evap- 
oration into  the  evaporator  and  the  cool  vapors 
thus  produced  are  conveyed  from  the  evap- 
orator to  the  absorption  apparatus  where 
they  are  brought  into  contact  with  the  liquid 
coming  from  the  boiler  and  in  which  liquid  they 
are  dissolved,  to  start  once  again  their  cycle  of 
operation  as  mentioned  above. 

The  main  object  of  the  present  invention  is  to 
provide  an  improved  refrigerating  apparatus 
comprising  a  boiler,  an  evaporator  and  an  ab- 
sorber, such  as  to  render  the  apparatus  more 
simple  and  more  efficient  than  those  of  the  types 
already  known. 

Another  object  of  the  invention  is  to  provide  a 
refrigerating  system  comprising  an  evaporator 
and  an  absorption  apparatus,  each  enclosed  in  a 
metallic  container  and  placed  side  by  side  on 
the  same  level  and  in  direct  communication  with 
each  other,  thereby  favouring  the  absorption  of 
the  gases  in  the  absorber  and  reducing  the  pres- 
sure in  the  evaporator,  so  as  to  allow  a  more 
rapid  and  complete  expansion  of  the  refrigerating 
liquid  in  the  evaporator. 

The  invention  will,  however,  be  better  under- 
stood from  the  following  description  which  dis- 
closes by  way  of  an  example  only,  and  with  the 
aid  of  the  accompanying  drawings,  a  construc- 
tional form  that  the  invention  may  assume: 

In  the  drawings: 

.Fig.  1  is  a  diagrammatic  view  of  the  refrigerat- 
ing system  according  to  the  invention; 

Fig.  2  shows  a  plan  view  of  the  radiating  sys- 
tem with  which  the  absorption  apparatus  is 
provided; 

Figs.  3  and  4  show  respectively  a  plan  view  and 
an  elevation  of  one  of  the  helicoidal  members 
with  which  the  absorber  and  evaporator  are 
provided. 

Fig.  5  shows  a  diametrical  section  of  said 
member; 

Fig.  6  shows  a  section,  on  an  enlarged  scale, 
of  the  boiler. 


Referring  to  the  drawings  (Fig.  1),  1  repre- 
sents the  boiler,  2  the  conduit  through  which 
the  refrigerating  gas  is  delivered  to  the  cooling 
coil  3,  in  which  it  is  condensed.    The  coil  3  may 

5  be  either  air  cooled  or  water  cooled. 

The  refrigerating  liquid  thus  obtained,  is  deliv- 
ered to  the  evaporator  8,  through  the  tubes  4  and 
5.  Here,  it  is  not  brought  to  evaporate  imme- 
diately, but  for  the  purpose  of  cooling  it  further, 

10  it  is  forced  to  pass  through  the  conduits  6,  7  and 
6'  and  therefore  to  drip  onto  the  uppermost 
helicoidal  member  9. 

The  evaporator  8  comprises  an  external  metal- 
lic container  which,  as  illustrated  in  the  draw- 

15  ing,  is  cylindrical  and  in  the  inside  of  which  a 
number  of  helicoidal  members  are  arranged. 
The  peripherial  portions  of  said  members  are  .in 
tight  contact  with  the  walls  of  the  container, 
while  in  their  central  zone  said  members  are  pro- 

20  vided  with  a  hole  which  will  allow  them  to  be 
fitted  onto  the  central  and  hollow  cylinder  22. 
These  members  9  are  disc-shaped,  but  they  have 
a  sector  cut  off,  as  shown  in  Figs.  3,  4  and  5.  They 
are  also  provided  with  a  peripherial  rim  28  bent 

25  upwards  and  with  the  grooves  27  on  their  upper 
surfaces.  The  rim  28  has  the  purpose  of  ensur- 
ing a  tight  contact  between  the  discs  S  and  the 
container  8,  while  the  grooves  have  the  purpose 
of  leading  the  refrigerating  liquid  in  its  down- 

30  ward  trend  into  the  interior  of  the  evaporator. 

These  helicoidal  members  S  are  similar  to  the 
members  1 2  of  the  absorber  I  i ,  but  these  latter 
are  complete  and  assembled  on  the  central  cyl- 
inder 25,  so  as  to  constitute  a  continuous  helix 

„.  device. 

As  these  elements  are  in  perfect  contact  by 
means  of  their  peripherial  rim  with  the  outer  cy- 
lindrical container  I ,  they  form  a  helicoidal  pas- 
sage into  the  absorber  I ! ,  in  which  the  liquid 

40  coming  from  the  boiler  and  the  gas  from  the 
evaporator,  flow  in  the  opposite  direction,  as  it 
will  be  further  explained  hereinafter. 

The  evaporator  ( I  also  contains,  in  its  lower 
region,  flat  discs  23,  which  are  provided  with 

45  holes,  the  purpose  of  which  will  be  further  ex- 
plained hereinafter. 

The  elements  9  in  the  evaporator  8  are  not 
arranged  alongside  each  other,  as  it  would  be 
in  the  case  of  the  absorber  1 1 ,  but  are  main- 

50  tained  spaced  apart  a  small  distance  from  one 
another,  so  that  the  refrigerating  liquid  which 
flows  on  them  will  drip  from  one  onto  the  other, 
in  order  to  favour  the  evaporation  of  said  liquid. 
The  conduit  7  is  not  connected  to  the  lower 

55  ends  or  extremities  of  the  tubes  6  and  6',  but 
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somewhat  higher  up,  and  this  for  the  purpose 
of  providing  two  lower  blind  portions  of  the  tubes 
6  and  6',  into  which  all  the  dirt  and  impurities 
which  the  refrigerating  liquid  may  carry  along 
with  it,  may  be  collected. 

The  refrigerating  liquid  which,  as  already 
stated,  drips  from  the  outlet  of  the  tube  6'  onto 
the  upper  member  9,  passes  successively  onto  all 
the  helicoidal  members  9  and  as  it  is  flowing  on 
its  path,  it  evaporates  and  abstracts  heat  from 
the  medium  which  must  be  cooled.  The  cold  and 
heavy  gas  thus  formed,  collects  in  the  lower  re- 
gion of  the  evaporator  8  and  is  delivered  to  the 
absorber  1 1  through  the  conduit  1 0.  Here  it 
finds  the  surfaces  of  the  discs  23  wet  with  liquid 
and  starts  to  dissolve  again  in  same ;  it  then  runs 
the  helicoidal  path  established  by  the  members 
12,  while  the  same  path  is  followed  in  the  op- 
posite direction  by  the  liquid  coming  from  the 
boiler.  In  such  a  way,  a  further  absorption  of 
the  gas  by  the  liquid  is  obtained,  so  as  to  obtain 
again  the  original  solution,  which  is  then  sent 
back  into  the  boiler.  To  return  said  solution  into 
the  boiler  again,  the  solution  is  forced,  after  hav- 
ing passed  the  holes  of  the  discs  23  which  oper- 
ate also  as  filters,  to  pass  through  the  tube  16 
and  through  the  space  between  the  two  concen- 
tric coils  13  and  14  and  then  it  is  delivered  to 
the  boiler  through  the  tubes  16',  17  and  28,  and 
the  above  described  cycle  is  repeated. 

On  the  other  hand,  the  liquid  coming  from  the 
boiler  and  being  deprived  of  substantially  all  the 
gas  dissolved  in  it,  circulates  in  the  coil  13,  which 
is  the  inner  of  the  two  coils  mentioned  above. 
The  purpose  of  these  two  concentric  coils  is  that 
of  causing  advantageous  exchanges  of  heat  be- 
tween the  two  liquids  with  the  maximum  utilisa- 
tion of  the  heat  supplied  to  the  boiler.  In  fact, 
the  liquid  passing  through  the  coil  13,  is  very 
hot,  and  in  order  to  make  possible  the  dissolution 
of  the  refrigerating  gas  in  said  liquid,  it  is  neces- 
sary to  lower  the  temperature  of  the  liquid. 
Now,  the  solution  containing  the  refrigerating  gas 
and  leaving  the  apparatus  1 1  is  relatively  cold, 
but  it  must  be  reheated,  in  order  to  develop  the 
refrigerating  gas,  so  that  a  heat  exchange  be- 
tween these  liquids  will  be  very  desirable  and 
increase  the  efficiency  of  the  system. 

The  liquid  having  passed  through  the  coil  13, 
flows  into  the  radiating  tubes  13'  provided  with 
radiating  fins  15,  thereby  entering  the  absorber 
1 1  at  the  required  temperature. 

The  gases,  that  will  remain  in  their  gaseous 
state  in  the  absorber  1 1 ,  will  not  easily  pass  in 
solution  into  the  liquid  used  in  the  system.  They 
are  heated  by  the  heat  generated  by  the  dissolu- 


tion of  the  gas  in  the  liquid  and  collected  in  the 
higher  regions  of  the  absorber  !  I ,  and  they  leave 
the  absorber  through  the  conduit  1 9  and  are  con- 
veyed to  the  evaporator  through  the  passage  20 

5  which  surrounds  the  tube  10.  The  cold  refrig- 
erating gas  flowing  into  the  tube  10  from  the 
evaporator  into  the  absorber,  will  cool  the  in- 
operative gases.  These  are  further  cooled  by 
leaving  them  to  expand  in  the  chamber  2 1 ,  which 

10  is  in  communication  with  the  hollow  cylinder  22 
in  turn  communicating  in  its  upper  region  with 
the  interior  of  the  evaporator. 

The  boiler  I ,  illustrated  in  detail  in  Fig  6,  com- 
prises a  cylindrical  body,  within  which  is  pro- 

15  vided  an  inner  tube  30  tightly  connected  with 
the  cylindrical  body  and  in  which  the  source  of 
heat  is  located.  Said  source  of  heat  may  be  an 
electrical  resistance  or  any  other  suitable  source. 
The  lower  part  of  the  tube  30  is  surrounded  by  a 

2o  tube  17  tightly  sealed  at  its  ends  onto  the  tube 
30  and  having  its  lower  portion  in  commu  ica- 
tion  with  the  tube  16'  and  its  upper  portion  with 
the  tube  28,  which  runs  along  the  whole  length 
of  the  boiler  and  opens  out  in  the  upper  part  of 

23  the  same,  that  is  to  say,  above  the  level  A — B 
normally  reached  by  the  liquid  in  the  boiler.  The 
liquid  which  has  absorbed  the  refrigerating  gas 
in  the  absorber,  reaches  the  compartment  be- 
tween the  tubes  30  and  1 7  and  must  not  get  mixed 

-0  up  with  the  liquid  deprived  of  said  gas  and  col- 
lected in  the  lower  region  of  the  boiler. 

The  liquid  containing  the  gas  in  solution  is 
greatly  heated  in  the  tube  17,  thereby  allowing 
said  liquid  to  rise  into  the  tube  28  and  to  enter 

J5  the  boiler  from  above,  where  it  is  again  deprived 
of  its  refrigerating  gas,  which  will  leave  the  boil- 
er I  again  through  the  conduit  2. 

32  is  one  of  the  metallic  pointed  stems  fixed 
onto  the  boiler  and  which  should  always  remain 

40  in  contact  with  the  liquid  for  the  purpose  of  reg- 
ulating the  ebullition  in  the  boiler,  which  may 
otherwise  become  too  turbulent. 

In  order  to  facilitate  the  absorption  of  the  gas 
in  the  absorber,  said  absorption  being  favoured 

■13  by  a  rather  low  temperature,  the  absorber  1 1  is 
provided  with  radiating  fins  24.  These  fins  may 
be  fitted  onto  the  container  of  the  absorber  in 
any  suitable  way,  for  instance  by  means  of  two 
sectors  34  fixed  onto  the  container  by  bolts  35 

50  shown  in  Fig.  2. 

Naturally,  in  order  to  allow  the  various  fluids 
to  circulate  as  necessary,  circulation  pumps  may 
be  placed  at  suitable  points  in  the  circuit,  as  it 
is  common  use  in  these  systems. 
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This  invention  relates  to  a  method  of  centrif le- 
gally moulding  fibro-cement  pipes,  such  as  as- 
bestos-cement pipes,  and  an  apparatus  therefor. 

Centrifugal  moulding  has  already  been  em- 
ployed for  manufacturing  hollow  concrete  piles, 
but  it  has  not  heretofore  been  suggested  to  apply 
it  to  the  manufacture  of  fibro-cement  pipes.  Re- 
searches and  experiments  carried  out  by  appli- 
cant have  shown  that  centrifugal  moulding  is  the 
best  process  for  manufacturing  fibro-cement 
pipes,  as  centrifugation  surprisingly  improves 
feltering  of  the  fibres,  so  that  the  centrifugated 
tube  immediately  takes  a  consistency  such  that 
it  can  be  stripped  from  the  mould  before  the 
cement  has  set. 

According  to  this  invention,  the  material  is 
fed  to  the  mould  in  the  form  of  a  ribbon,  which 
is  helically  coiled  on  the  mould  wall.  During 
feeding  the  mould  is  rotated  at  a  relatively  low 
speed,  as  1000  turns  per  minute,  which  varies  ac- 
cording to  the  diameter  of  the  tube,  in  order  to 
avoid  too  high  centrifugal  forces  which  would 
lead  to  a  stratification  of  the  constituents  of  the 
mass.  On  completion  of  feeding,  the  rotational 
speed  is  increased  to  twice  or  three  times  the  ini- 
tial number  of  turns  (for  instance  to  about  3000 
turns  per  minute)  in  order  to  separate  the  mix- 
ing water  and  compress  the  material. 

By  utilizing  the  property  of  the  fibro-cement 
pipe  according  to  this  invention  to  maintain  its 
shape  before  the  setting  of  the  cement,  as  soon 
as  it  is  stripped  out  of  the  mould  the  pipe  can  be 
advantageously  subjected  to  a  compression  in 
order  to  further  improve  its  strength.  For  this 
purpose  it  is  placed  on  a  mandrel  having  the 
same  diameter  as  the  final  desired  pipe  diameter 
and  a  thoroughly  smooth  surface,  and  it  is 
brought  in  this  condition  into  an  apparatus  in 
which  it  is  subjected  to  a  centripetal  compression 
with  hydraulic  or  pneumatic  means.  This  gives 
a  pipe  of  a  highly  compact  structure,  which  is 
much  stronger  than  pipes  obtained  by  the  known 
methods  of  manufacture  and  has  a  perfectly 
smooth  inner  surface. 

It  has  already  been  proposed  to  subject  ce- 
ment pipes  to  hydraulic  or  pneumatic  compres- 
sion operating  from  the  inside  towards  the  out- 
side. This  compression  in  a  centrifugal  direc- 
tion unavoidably  causes  an  expansion  of  the  in- 
ner surface  of  the  tube  being  formed,  which  gives 
rise  to  unevenness  and  discontinuities  that  are 
exaggerated,  in  the  case  of  fibro-cement,  by  the 
presence  of  fibres. 

This  drawback  is  fully  eliminated  by  the  cen- 
tripetal compression  according  to  this  invention. 


The  accompanying  drawing  shows,  by  way  of 
example,  a  simple  apparatus  for  carrying  out  the 
process  according  to  this  invention. 

Figure  1  is  an  axial  section  of  the  mould; 
5      Figure  2  is  an  axial  section  of  the  feed  device; 

Figure  3  is  a  section  on  line  III — ni  of  Fig.  1  ; 

Figure  4  is  a  top  view  of  the  feed  device; 

Figure  5  is  a  view  from  underneath  and 

Figure  6  is  an  axial  longitudinal  section  of  the 
10  centripetal  compression  device. 

Referring  to  the  drawings,  1  denotes  a  support 
having  mounted  thereon  on  ball  and  roller  bear- 
ings the  base  plate  2  provided  with  a  drive  pulley 
3  and  to  which  a  tubular  member  4  adapted  to 
15  support  the  mould  5  is  fixed. 

The  tubular  member  4  is  kept  centered  as  it 
revolves  at  high  speed  by  means  of  rollers  6 
mounted  on  pivots  7  fixed  to  a  platform  8  and 
is  provided  with  a  circular  row  of  centering 
20  screws  9  engaging  with  an  annular  row  of  pro- 
jections 10  having  an  upwardly  flared  outer  con- 
ical surface.  The  mould  is  further  kept  centered 
at  the  bottom  by  means  of  the  conical  seat  1 1  in 
the  base  plate,  receiving  the  conical  bottom  12 
25  of  the  mould.  The  seat  1 1  is  formed  with  ducts 
13,  through  which  the  excess  water  from  the 
material  is  discharged  to  the  outside  through  the 
central  bore  14  in  the  support.  For  this  purpose 
the  mould  5  is  provided  with  radial  holes  I 5,  so 
30  that  during  centrifugation  the  excess  water  flows 
into  the  annular  space  16  between  the  mould 
and  mould  carrier  and,  as  soon  as  the  action  of 
the  centrifugal  force  ceases,  it  flows  down  to  the 
outlet. 

35  The  mould  5  is  locked  in  position  simply  by 
means  of  the  cap  17  screwed  on  the  mould  car- 
rier so  that,  as  feeding  is  completed,  it  may  eas- 
ily be  withdrawn  by  removing  the  cap  and  slight- 
ly rotating  the  mould  in  order  to  clear  the  pro- 

40  jections  10  from  the  screws  9. 

A  feeding  container  18  is  provided  above  the 
mould  carrier  and  is  mounted  for  vertical  dis- 
placement on  guide  columns  19. 
The  material  is  fed  by  a  long  tube  20  ending 

45  by  a  delivery  nozzle  21  and  axially  reaching 
within  the  mould  5.  The  material  is  forced 
through  the  nozzle  by  means  of  a  piston  22  slid- 
ably  mounted  in  the  container  and  operated  by 
an  electric  motor  23  which  drives  a  worm  wheel 

50  24  screwed  on  the  threaded  rod  25  of  the  piston. 
Under  the  action  of  the  piston  22  the  material 
is  extruded  through  the  nozzle  2 1  arranged  with 
its  axis  in  a  horizontal  direction  and  is  forced 
in  the  form  of  a  ribbon  towards  the  wall  of  the 

55  mould,  on  which  it  deposits  by  effect  of  the  ver- 
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tical  displacement  of  the  container  and  nozzle 
in  a  coiled  form  and  is  compressed  by  the  cen- 
trifugal force  so  as  to  form  a  uniform  layer 
in  which  the  fibre  has  undergone  a  thorough 
feltering  process,  so  as  to  bind  together  the 
cement  particles  and  make  the  tube  consistent 
enough  to  enable  its  removal  from  the  mould  as 
soon  as  it  is  formed. 

The  ratio  between  the  speed  of  the  motion  of 
the  container  and  the  speed  at  which  the  ma- 
terial is  extruded  controls  the  thickness  of  the 
tube  wall.  Obviously,  however,  this  thickness 
may  be  reached  by  one  or  a  plurality  of  strokes 
of  the  distributor;  in  the  latter  case  the  fibres 
will  be  disposed  along  superposed  coils,  that  may 
be  alternatively  right-handed  and  left-handed 
by  suitably  reversing  the  direction  of  movement 
of  the  container. 

Of  course,  hydraulic  or  pneumatic  means  may 
be  employed  instead  of  the  piston  for  feeding  the 
material,  or  the  gravity  alone  may  be  utilised. 

When  the  pipe  has  reached  the  desired  thick- 
ness, the  mould  is  withdrawn  with  the  pipe  from 
the  mould-carrier,  the  pipe  is  stripped  from  the 
mould  and,  if  necessary,  it  is  placed  on  a  man- 
drel and  brought  to  the  compressing  apparatus 
shown  in  Figure  6. 

This  apparatus  consists  of  a  frame  comprising 
a  lower  bulkhead,  columns  27  and  an  upper  bulk- 
head 28,  and  a  tubular  member  29  that  may  be 
secured  to  the  frame  by  means  of  the  set  screw 
30  provided  with  a  hand  wheel. 

A  hose,  for  instance  of  rubber,  is  arranged  in 
the  bore  of  the  tubular  member  29  having  the 
same  profile  as  the  outer  surface  of  the  pipe  to 
be  manufactured.  Under  normal  pressure  the 
hose  has  an  inner  diameter  smaller  than  the 
outer  diameter  of  the  finished  fibro-cement  tube, 
in  order  to  avoid  wrinkles  during  the  compressing 


operation.  To  enable  the  tube  under  manufac- 
ture, which  is  of  a  larger  diameter,  to  be  placed 
into  the  hose,  the  space  between  the  hose  31 
and  tubular  member  29  is  evacuated;  as  the  lat- 
5  ter  expands,  a  space  is  left  free  for  introducing 
the  fibro-cement  tube  32. 

As  soon  as  the  tube  32  is  stripped,  it  is  in- 
serted into  the  tubular  mandrel  33,  which  is  then 
introduced  into  the  expanded  hose  29  and 
10  clamped  by  means  of  the  screw  30  between  the 
covers  34  and  35;  the  latter  serve  also  for  tightly 
securing  the  hose  to  the  ends  of  the  tubular 
member  29. 

As  the  tubular  member  29  together  with  the 
15  tube  32  is  mounted  into  the  frame  a  liquid  or  a 
gas  under  the  desired  pressure  is  supplied  to  the 
space  between  said  member  and  the  hose,  so  as  to 
compress  the  material  in  a  centripetal  direction 
against  the  mandrel.  With  this  operation  the 
20  material  is  strongly  compressed,  thereby  consid- 
erably improving  feltering  of  the  fibres  and  mak- 
ing the  structure  very  compact  and  strong. 

The  mandrel  33  is  provided  with  holes  for  the 
discharge  of  the  excess  water  in  the  material, 
25  which  is  thus  freely  exhausted  through  the  axial 
bore  36. 

After  compression  and  after  the  cement  has 
set,  the  pipe  32  is  submitted  to  the  usual  ream- 
ing operation  for  forming  the  socket  joint. 

30  The  inner  wall  of  the  finished  fibro-cement 
tube  is  also  advantageously  provided  either  by 
electrolysis,  atomizing  or  any  other  suitable  proc- 
ess with  a  metallic  coating,  in  order  to  reduce 
the  resistance  to  the  flow  of  liquids  or  gases,  make 

35  the  wall  fully  water-tight  and  avoid  any  contam- 
ination or  alteration  of  the  fluids  or  gases  con- 
veyed by  the  tube. 
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The  present  invention  relates  to  a  method  of 
drying  sheets,  particularly  fibre  pulp  sheets,  be- 
tween heated  pressure  plates.  Eventually  vac- 
uum is  used  when  employing  the  new  method. 
In  carrying  out  such  methods  it  is  known  to  sub- 
ject the  sheets  to  be  dried  and  arranged  in  a 
press  in  the  manner  of  a  staple  to  a  temporarily 
released  or  variable  pressure  and  thereby  to  aerate 
all  sides  of  the  staple.  It  is,  moreover,  known  to 
treat  an  individual  sheet  to  be  dried  in  a  press, 
whereby  the  pressure  temporarily  is  released 
either  by  lifting  one  of  the  pressure  plates  or  by 
alternate  lifting  of  both  pressure  plates.  In  this 
staple-like  treatment  of  the  material  to  be  dried 
by  employing  variable  pressure  an  effective  aera- 
tion of  the  entire  surfaces  of  the  material  to  be 
dried  cannot  be  obtained  particularly  not  in  case 
of  material  having  a  large  surface  and  sheets  of 
considerable  thickness.  The  danger,  moreover, 
exists  that  an  effective  aeration  mainly  is  ob- 
tained at  the  outer  edge  parts  of  the  individual 
sheets.  With  this  method  as  well  as  with  all 
other  known  methods  the  material  to  be  dried  or 
the  blank  remains  upon  a  heated  or  hot  support 
if  the  press  is  opened  so  that  a  non-uniform  aera- 
tion and  heating  occurs.  This  causes  a  one-sided 
and  unsufncient  drying  of  the  material  so  that 
warping  of  the  latter  cannot  be  avoided. 

The  object  of  the  invention  is  to  provide  a 
method  and  a  device  for  carrying  out  the  method 
by  which  the  drawbacks  of  the  known  devices  are 
removed.  The  invention  differs  from  the  known 
art  mainly  in  removing  each  individual  sheet  of 
the  material  to  be  dried  and  holding  same  in  a 
freely  suspended  state  between  the  pressing  oper- 
ations for  obtaining  aeration  from  all  sides.  By 
this  method  a  uniform  aeration  of  all  sides  of 
the  blank  is  obtained  so  that  the  drying  opera- 
tion not  only  is  accelerated  and  improved,  but 
also  is  effected  uniformly  in  such  a  manner  that 
warping  of  the  material  to  be  dried  cannot  occur. 
The  material  to  be  dried  is  lifted  off  the  hot  pres- 
sure plates  so  that  a  one-sided  heating  cannot  be 
effected  and  also  the  so-called  after-evaporation 
is  effected  pressureless,  because  no  additional 
heat  is  supplied  to  the  material  to  be  dried. 

In  a  manner  known  per  se  vacuum  also  may 
be  applied  when  carrying  out  the  method  accord- 
ing to  the  invention  in  spite  of  the  fact  that  the 
above  mentioned  advantageous  effects  are  ob- 
tained if  the  method  is  carried  out  without  using 
vacuum. 

The  device  for  carrying  out  the  method  accord- 
ing to  the  invention  is  so  constructed  that  during 
aeration  the  pressure  plates  themselves  suspend- 


ing^ hold  the  sheet  to  be  dried  between  them. 
Hereby  a  particularly  simple  device  is  provided 
for  carrying  out  the  new  method. 
When  using  vacuum  for  withdrawing  the  dry 

5  steam  the  pressure  plates  engage  into  each  other 
by  a  notch  and  spring  extending  all  around  the 
pressure  plates.  Moreover,  suction  channels  are 
provided  which  discharge  into  the  spaces  between 
the  pressure  plates.   The  latter,  moreover,  may 

hi  be  provided  with  shif table  carrier  frames  which 
during  aeration  serve  to  carry  the  material  to  be 
dried  between  the  pressure  plates.  Preferably 
the  upper  surfaces  of  the  pressure  plates  are  pro- 
vided with  recesses  into  which  the  carrier  beams 

15  of  the  carrier  frame  engage  in  closed  condition 
for  instance  during  pressing,  whereas  the  lateral 
sides  of  the  carrier  beams  are  guided  and  held  by 
slots  and  pins  in  openings  provided  at  the  lower 
side  of  the  pressure  plates. 

20  The  press  may  otherwise  generally  be  con- 
structed in  a  well  known  manner.  A  detailed  de- 
scription of  the  press  is  not  necessary,  because 
the  general  construction  of  same  forms  no  part 
of  the  subject  matter  of  the  invention. 

25  One  device  for  carrying  out  the  method  ac- 
cording to  the  invention  is  shown  by  way  of  ex- 
ample in  the  accompanying  drawing  in  which: 

Pig.  1  shows  a  broken  away  section  through 
two  superimposed  pressure  plates  with  interme- 

30  diate  material  to  be  dried  in  the  heated  state  and 
with  press  closed, 

Fig.  2  is  a  section  similar  to  that  of  Fig.  1 
but  with  the  press  opened,  and 
Fig.  3  shows  a  broken  away  top  plan  view  of 

35  cne  of  the  pressure  plates. 

The  pressure  plates  I,  la  and  so  on  are  pro- 
vided at  the  upper  surfaces  with  grooves  2  which 
lender  the  upper  surface  of  the  pressure  plates 
grate-like.   The  plates,  moreover,  have  channels 

40  3  for  heating  purposes  as  well  as  channels  4 
which  are  connected  to  a  suction  device,  for  in- 
stance a  pump  or  the  like.  The  channels  4  branch 
in  such  a  manner  that  both  sides  of  the  surface 
may  be  sucked  off  by  one  channel.  For  this  pur- 

45  pose  the  channels  extend  into  spaces  13  which 
are  closed  on  the  one  hand  by  surrounding  walls 
5  covering  the  space  between  two  pressure  plates 
and  on  the  other  hand  by  the  side  walls  of  the 
material  to  be  dried. 

50  These  walls  5  have  a  somewhat  wedge-like 
shape  and  the  lower  portion  of  same  is  rounded 
off  as  well  as  provided  with  an  indenture  so  that 
these  walls  tightly  may  engage  in  sealing  surfaces 
5a  of  the  pressure  plate  arranged  below  them. 

55     The  upper  surface  of  the  pressure  plates  is 
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provided  along  two  parallel  sides  with  trapezoid  - 
shaped  recesses  10  into  which  engage  correspond- 
ingly formed  carrier  beams  9a  if  the  press  is 
closed.  Carrier  members  9  are  provided  at  the 
ends  of  the  carrier  beams  9c  which  by  means  of  5 
slots  9b  are  suspended  upon  pins  1 1  of  the  super- 
imposed pressure  plate.  If  the  pressure  plates 
are  closed,  the  carrier  members  9  fill  the  corre- 
sponding hollow  space  12  of  the  pressure  plates 
(Pig.  1).  If,  however,  the  plates  I,  la  and  so  on  10 
are  removed  from  each  other,  the  carrier  mem- 
bers 9  are  suspended  on  the  pins  1 1  and  hold  the 
material  8  to  be  pressed  freely  suspended  between 
the  pressure  plates  so  that  air  may  be  admitted 
to  all  sides  of  the  material  to  be  dried  (Fig.  2).  15 

Both  sides  of  the  material  8  to  be  pressed  are 
covered  with  a  network  7  consisting  for  instance 
of  wire  and  above  this  network  perforated  plates 
S  are  provided  at  both  sides.  The  perforations 
of  these  plates  are  preferably  so  arranged  as  to  20 
align  with  the  grooves  2  forming  the  grate  and 


the  latter  themselves  are  connected  to  each  other 
by  any  suitable  means,  so  that  the  entire  grate 
surfaces,  i.e.  the  entire  surfaces  lying  above  the 
plates  effecting  drying  may  be  sucked  off  by  the 
channels  4  leading  into  the  spaces  1 3. 

Depending  on  the  size  of  the  plates  the  suction 
may  be  effected  from  one  or  several  points  and 
depending  on  the  other  construction  of  the  plates, 
the  drying  members  and  the  supports,  the  con- 
struction of  the  connections  in  the  grate  com- 
partments may  be  different. 

As  may  be  seen  from  Fig.  1,  the  carrier  mem- 
bers 9  and  the  corresponding  grooves  are  stag- 
gered with  regard  to  each  other  and  also  the 
grate  spaces  may  be  staggered  with  regard  to  each 
other,  or  the  connections  with  the  perforations 
may  alternately  be  different  and  the  like. 

The  grooves  2  for  instance  may  be  connected 
to  each  other  by  channels  15  as  has  been  indi- 
cated by  dash  and  dotted  lines  in  Fig.  3. 
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The  present  invention  relates  to  a  method  of 
mass  production  of  objects  formed  of  moldable 
material  having  a  plurality  of  small  pieces  made 
of  other  material  embedded  into  this  moldable 
material  the  upper  surface  of  which  pieces  par-  5 
tially  is  freely  supported.  The  object  of  the  in- 
vention is  to  simplify  the  usual  operation  of  pro- 
ducing such  objects.  As  is  well  known  these 
objects  hitherto  are  made  in  such  a  manner, 
that  the  pieces  to  be  embedded,  consisting  for  10 
instance  of  glass,  metal,  artificial  stone  masses 
and  the  like,  which  individually  only  form  a  frac- 
ture of  the  object  to  be  deformed  are  inserted  in 
a  mold  suitable  for  forming  the  object  and  are 
secured  in  the  desired  position  by  holding  means,  15 
whereupon  the  deformable  mass  is  introduced 
into  the  mold  by  a  press-,  press  casting,  or  cast- 
ing method  so  as  to  cover  the  pieces  to  be  em- 
bedded leaving  free  some  visible  surfaces  only 
and  holding  these  pieces  after  solidification.  20 
This  holding  may  be  effected  either  by  the  ad- 
hesive capacity  of  the  pieces  embedded  in  the 
mass  or  thereby  that  the  mass  partially  over- 
laps the  edge  of  the  pieces.  The  holding  devices 
mentioned  above  which,  owing  to  the  plurality  of  25 
pieces  to  be  embedded,  are  formed  in  the  man- 
ner of  a  grate  cannot  simply  be  applied  but  must 
themselves  be  held  in  their  position  to  be  able  to 
completely  fulfil  their  purpose,  because  other- 
wise on  the  mass  penetrating  into  the  mold  the  30 
pieces  to  be  embedded  together  with  the  holding 
devices  are  lifted  and  displaced  out  of  their  pre- 
determined position. 

The  object  of  the  invention  is  to  render  su- 
perfluous such  special  holding  devices  which,  35 
moreover,  must  remain  in  the  mass  and  there- 
fore are  lost.  According  to  the  invention  the 
pieces  to  be  embedded  are  loosely  inserted  in  cav- 
ities or  recesses  of  a  preformed  body  nearly  cor- 
responding in  form  to  the  final  shape  of  the  ob-  40 
ject.  The  mass  of  this  preformed  body  later  on 
forms  the  holder  of  the  pieces.  The  body  is  then 
pressed  in  a  mold  corresponding  to  its  final  shape 
for  tightly  and  permanently  connecting  the 
pieces  to  be  embedded  with  the  body.  In  this  45 
manner  the  operation  also  is  carried  out  with  the 
use  of  a  holding  device,  but  the  latter  is  formed 
by  the  object  to  be  produced  itself,  because  the 
forming  is  effected  in  two  stages  which  has  the 
further  advantage  that  the  first  forming  opera-  60 
tion  may  be  carried  out  absolutely  independent 
on  the  pieces  to  be  embedded.  The  supposition 
for  the  operation  according  to  the  invention  is, 
of  course,  that  the  preformed  body  may  be  sub- 
jected to  a  final  forming  which  for  instance  al-  65 


ways  is  possible  by  the  use  of  so-called  hot  plastic 
masses.  Therefore,  for  carrying  out  the  method 
according  to  the  invention  particularly  materials 
come  into  consideration  which  are  rendered  plas- 
tic on  heating,  further  the  so-called  masses  ca- 
pable of  being  hardened  when  heated,  i.  e.  such 
materials  capable  of  being  worked  in  a  hot  state 
and  which  may  be  hardened  by  an  additional 
supply  of  heat. 

The  method  according  to  the  invention  is  par- 
ticularly adapted  for  the  manufacture  of  objects 
into  which  a  plurality  of  other  pieces  is  to  be 
embedded,  as  for  instance  jewelries  ingemmed 
with  glass  stones,  metal  decorations  or  other  dec- 
orative bodies,  light  signals  with  individually  em- 
bedded reflecting  elements  and  so  on. 

If  it  is  possible  with  regard  to  other  points  of 
view,  the  surface  of  the  pieces  to  be  embedded 
which  is  to  be  covered  by  the  formable  mass  and 
the  cavities  or  recesses  of  the  preformed  body 
preferably  are  of  such  a  form  that  the  insertion 
of  the  pieces  into  the  recesses  or  cavities  in  mass 
production  may  easily  be  carried  out  as  this  may 
be  effected  by  putting  the  pieces  upon  the  front 
side  of  the  preformed  body,  shaking  the  pieces 
into  the  depressions  and  aligning  the  insertions 
by  smoothing  down.  The  body  preformed  in  a 
cold  or  hot  state  is  then  placed  together  with  the 
inserted  pieces  into  one  half  of  a  mold  which  for 
instance  may  be  effected  by  tilting  over  the  lower 
part  of  the  mold  and  subsequent  inversion  of  the 
latter,  whereupon  the  upper  portion  of  the  mold 
is  placed  in  position  and  pressure  is  exerted  by 
which  the  preformed  body  obtains  the  final  shape 
of  the  object  to  be  produced. 

In  the  accompanying  drawing  the  invention  is 
shown  by  way  of  example. 

In  this  drawing: 

Fig.  1  shows  a  section  through  a  mold  together 
with  a  preformed  body  and  the  inserted  pieces 
in  the  moment  before  the  final  forming  of  the 
object,  and 

Fig.  2  is  a  section  through  the  finished  object. 

The  object  to  be  produced  has  according  to  Fig. 
2  the  form  of  a  plate  in  the  front  side  of  which 
rows  of  decorative  bodies  or  the  like  are  to  be 
embedded  the  plane  upper  surfaces  of  which  are 
arranged  flush  with  the  upper  surface  of  the 
plate.  As  may  be  seen  from  Fig.  1  the  preformed 
body  f  already  has  substantially  the  form  of  the 
plate  to  be  produced  and  is  provided  with  re- 
cesses or  cavities  for  the  insertion  of  the  pieces 
to  be  embedded.  With  the  same  volume  this 
body  is  somewhat  smaller  and  therefor  higher 
so  that  it  may  easily  be  inserted  into  the  lower 
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portion  2  of  the  mold.  The  pieces  3  to  be 
embedded  -which  in  the  present  case  are  arranged 
one  adjacent  the  other  with  a  small  space  be- 
tween each  two  pieces  are  prisms  or  cones  the 
bases  of  which  after  insertion  of  the  pieces  into  5 
the  recesses  or  cavities  project  somewhat  from 
the  front  surface  of  the  body  I .  The  edges  of  the 
base  surfaces  of  the  pieces  3  resting  upon  the 
bottom  of  the  mold  are  ground  by  forming  of 
facets  4  so  that  between  the  pieces  3  and  the  10 
opposite  wall  of  the  mold  additional  hollow  spaces 
are  formed  corresponding  to  the  removed  edges. 

During  final  pressing  of  the  body  I  by  lower- 
ing the  plunger  5,  forming  the  upper  portion  of 
the  mold,  all  hollow  spaces  of  the  form  are  filled,  15 
whereby  the  mass  overlaps  the  facets  and  the 
pieces  3  are  particularly  safely  held  and  tightly 
embedded  as  may  be  seen  from  the  finished  plate 
I '  shown  in  Fig.  2. 

The  final  deforming  of  the  preformed  body  20 
practically  may  also  be  effected  in  the  position 
the  body  assumes  for  inserting  pieces  to  be  em- 
bedded.  The  preformed  body  hereby  may  be  in- 
troduced into  the  lower  portion  of  the  mold  with 


the  recesses  or  cavities  directed  upwardly  in 
which  the  pieces  to  be  embedded  are  loosely  in- 
serted, the  upper  portion  of  the  mold  brought 
into  position  from  above  during  deforming  first 
of  all  presses  upon  the  pieces  to  be  embedded  and 
forces  the  mass  flowing  off  below  the  pieces  to 
be  embedded  into  the  still  present  hollow  spaces 
thereby  tightly  embedding  the  pieces.  In  cer- 
tain cases  it  is  to  be  preferred  to  finally  deform 
the  body  in  the  first  operation  except  the  embed- 
ding side,  whereupon  in  a  second  operation  the 
mass  particles  directly  surrounding  the  decora- 
tions to  be  embedded  are  once  more  heated, 
finally  deformed  under  pressure  and  eventually 
hardened,  if  this  is  necessary  for  holding  the  in- 
serted pieces. 

It  is  evident  that  the  method  according  to  the 
invention  has  substantial  advantages  by  render- 
ing superfluous  special  holding  devices  for  the 
pieces  to  be  embedded,  by  shortening  the  period 
of  operation  and  by  excluding  influences  which 
may  lead  to  defective  work,  i.  e.  circumstances 
plavirvi  a  great  roll  in  mass  production. 
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It  is  known  that  the  alkaline  method  used  in 
the  manufacture  of  alumina  consists  of  treating 
bauxite  or  other  aluminous  ore  with  soda.  In 
these  conditions  aluminium  passes  into  solution  in 
the  form  of  sodium  aluminate;  but  at  the  same 
time  small  amounts  of  phosphoric  anhydride  and 
of  vanadium  oxide  contained  in  the  ore  pass  into 
solution  in  the  form  of  sodium  phosphate  respec- 
tively vanadate;  these  compounds  remain  in  the 
mother- liquors  during  the  hydrolysis  originating  10 
the  precipitation  of  alumina  and  then  their 
greater  part  deposits,  together  with  the  excess  of 
sodium  carbonate  present  during  the  concentra- 
tion of  the  mother-liquor,  in  the  form  of  salts  con- 
taining up  to  10-12  %  of  V2O5.  1 5 

Various  methods  have  been  proposed  relating 
to  the  extraction  of  vanadium  oxide  from  these 
mixed  salts.  According  to  one  method,  the  salts 
are  neutralized  by  means  of  sulphuric  acid  to  a 
pH-value  of  approximately  3  and  V2O5  is  sepa-  20 
rated  from  the  solution  by  hydrolysis;  but  this 
requires  a  large  quantity  of  sulphuric  acid  and 
consequently  a  considerable  amount  of  oxidising 
agent  to  hydrolyse  the  strongly  acid  solution. 
According  to  another  method,  the  saturated  solu-  25 
tions  are  treated  with  ammonium  chloride  in 
order  to  precipitate  vanadium  in  form  of  am- 
monium vanadate;  but  this  case  shows  the  dis- 
advantage of  requiring  a  large  amount  of  am- 
monium chloride,  quite  disproportionate  to  the  SO 
small  share  of  V2O5  contained  in  the  mixed  salts 
solution,  which  is  very  diluted  in  view  of  the 
little  solubility  of  the  salts. 

I  have  now  found  that  it  is  possible,  by  treat- 
ing the  mixed  salts  solutions  with  a  limited  quan-  :>,.> 
tity  of  acid  until  the  pH-value  is  very  slightly 
alkaline,  to  separate  by  cooling  most  part  of  phos- 
phorus as  disodium  phosphate  and  a  V2O5  concen- 
trated mother-liquor  is  then  obtained  from  which 
vanadium  may  be  entirely  precipitated  with  am-  40 
monium  chloride  in  little  excess  with  respect  to 
the  stoicheiometric  quantity. 


On  this  basis  a  practical  and  economic  method 
has  been  elaborated  which  does  not  present  the 
inconvenients  of  the  methods  hitherto  known. 

The  mixed  crystals,  previously  washed  in  order 
to  separate  most  part  of  sodium  carbonate,  are 
softly  dissolved  by  means  of  the  liquors  resulting 
from  preceding  washings  and  in  such  a  rate  to 
obtain  a  more  or  less  viscous  paste;  this  is  gradu- 
ally heated  and  an  acid  is  added  until  a  pH-value 
of  about  8  is  reached;  the  limpid  solution  thus 
obtained,  eventually  filtered  from  the  insoluble 
substances  (e.  g.  alumina),  is  slowly  crystallised 
until  separation  of  disodium  phosphate  occurs. 
The  salt  is  centrifuged,  filtered  and  washed  with 
cold  water;  while  the  washing-liquors  are  used  for 
the  dissolving  of  mixed  salts  of  the  subsequent 
steps,  the  mother-liquor  containing  the  whole 
sodium  vanadate,  is  treated  with  ammonium  chlo- 
ride, while  the  pH-va.lue  is  conveniently  regu- 
lated, or  else  it  is  subjected  to  hydrolysis;  in  the 
first  case  ammonium  metavanadate  precipitates, 
from  which  anhydrous  V2O5  is  obtained  by  simple 
roasting;  in  the  second  case  humid  V2O5  is  directly 
obtained. 

Example. — Mixed  salts  containing  4%  of  V2O5 
and  12%  of  P2O5  are  used.  These  crystals  are 
softly  dissolved  by  means  of  liquors  resulting  from 
preceding  washings,  in  order  to  obtain  a  paste 
containing  60  g/1  of  V2O5;  this  is  gradually  heat- 
ed, by  adding  sulphuric  acid,  until  a  pH-value  of  8 
is  reached;  the  solution  is  filtered  from  the  im- 
purities, maintaining  the  temperature  above  35°  C 
in  order  to  avoid  crystallisation  of  sodium  phos- 
phate; the  limpid  solution  is  crystallised  by  cool- 
ing down  to  10°  C;  disodium  phosphate  is  then 
entirely  separated.  The  mother-liquor  contain- 
ing 50  g/1  of  V2O5  is  treated  with  ammonium 
chloride,  while  the  pH-value  is  maintained  at  7, 
since  metavanadate  is  soluble  in  alkaline  or  acid 
solutions,  even  when  diluted. 
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HIGH-EXPLOSIVE. 

It  is  well  known  that  pentrite  (tetranitrate  of 
pentaerythrite)  as  well  as  T4  (trimethylenetri- 
nitramine)  are  explosive  substances  which,  ow- 
ing to  their  sensitivity  to  shock  and  their  high  5 
melting  point,  cannot  be  easily  manipulated  and 
are  not  suitable  for  use  as  high-explosives  par- 
ticularly for  military  applications. 

I  have  now  found  that  the  formic  ethers  of 
pentaerythrite,  and  particularly  tetraformiate,  10 
may  conveniently  be  mixed  in  variable  ratios 
from  20  to  80%  with  pentrite  and  T4  and  form 
with  them  explosives  which,  although  maintain- 
ing a  good  deal  of  their  brisant  power,  acquire  a 
great  insensitivity  to  shock.  These  explosives  15 
heated  to  a  temperature  not  above  100°,  become 
sufficiently  fluid,  in  order  to  permit  the  stuffing 
of  void  projectiles. 

Example  1. — A  mixture  of  60  parts  of  pentrite 
(melting  point  141°  C)  and  40  parts  of  tetrafor-  20 


miate  of  pentaerythrite  (melting  point  53-54°) ,  is 
fluid  at  approximately  80-85°  C;  it  does  not  ex- 
plode, even  when  subjected  to  the  shock  of  2  kg 
from  more  than  2  m  of  fall.  (Pure  pentrite  ex- 
plodes already  when  subjected  to  the  shock  of  2 
kg  from  30-35  cm  of  fall). 

Exam-pie  2. — A  mixture  of  70  parts  of  pentrite 
and  30  parts  of  tetraformiate  of  pentaerythrite  is 
fluid  at  approximately  95°;  it  does  not  explode, 
even  when  subjected  to  the  shock  of  2  kg  from 
more  than  2  m  of  fall. 

Equally  advantageous  is  the  addition  of  formic 
ether  of  pentaerythrite  to  mixtures  of  pentrite  or 
T4  with  other  organic  explosives  having  a  high 
melting  point;  eventually  by  adding  one  or  more 
oxidising  inorganic  salts;  and  eventually  by  add- 
ing metallic  powders  suitable  of  raising  the  tem- 
perature of  the  decomposition  gases. 

ASCANIO  DUMONTEL. 
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This  invention  relates  to  the  production  of  ar- 
tificial leather,  linoleum,  covering  fabrics,  driv- 
ing belts,  packing  rings  and  similar  structures. 

It  has  been  found  that  high  polymeric  resin.-; 
from  polyamide-,  polyurea-  and  polyurethan- 
forming  compounds  represent  very  suitable  start- 
ing materials  for  the  production  of  artificial 
leather,  linoleum,  covering  fabrics,  driving  belt;;, 
packing  rings. 

Simple  polymers,  also  interpolymers  with  or 
without  plasticizers  and  solvents  are  thoroly 
kneaded,  pressed  and  calendered  in  a  thermoplas- 
tic state  for  the  production  of  these  structures. 

It  is  an  object  of  the  present  invention  to  use 
for  the  production  of  the  above  structures  sim- 
ple polymers  consisting  of  polyamide-,  poiyurea- 
and  polyurethan-forming  compounds. 

Another  object  is  to  use  interpolymers;  con- 
sisting of  polyamide-,  polyurea-  and  polyurethan- 
forming  compounds. 

These  and  other  objects  will  appear  from  the 
detailed  specification  following  hereinafter. 

The  resins  obtained  according  to  this  inven- 
tion are  extremely  hard  and  tenacious  and  very 
resistant  to  water  and  chemicals.  These  proper- 
ties are  retained  at  extremely  high  as  well  as  at 
low  temperatures  and  the  resins  are  therefore 
superior  in  every  respect  to  all  raw  materials 
hitherto  employed  in  the  production  of  artificial 
leather. 

The  simple  polymers  on  account  of  their  more 
hornlike  properties  need  thereby  additional  plas- 
ticizers, whereas  the  high  polymeric  mixed  con- 
densates consisting  of  two  or  several  components 
show  per  se  high  flexibility,  strength  and  elasticity 
which  makes  them  suitable  for  the  production 
of  artificial  leather,  linoleum,  covering  fabrics, 
driving  belts,  packing  rings  without  additional 
plasticizers.  The  polymerization  products  and 
interpolymers  may  be  produced  from  one  or  sev- 
eral components  of  the  following  groups: 

1.  Amino  acids  like  6-aminohexane  acid,  9-?mino- 

nonane  acid.  11-aminour.decane  acid; 

2.  Lactams  of  amino  acids  like  e-caprolaotam; 
[i.  Dicarboxylic  acids+diamines  in  the  form  of 

their  salts  or  of  the  single  components,  for 
instance  ethylenediamine-adipic  acid,  hexa- 
methylenediamine-adipic  acid,  octamethyl- 
enediamine-sebacic  acid,  0/S'diamlnodiethyl- 
sulfide-|-sebacic  acid; 

4.  Urethancarbcxylic  actds,  for  instance  Bfeth- 

ylan-N-3-pelargonic  acid; 

5.  Diurethan+dicarboxylic   acids,   for  in  tance 

octamethylenediurethylan-sebacic  acid  and 
adipic  acid,  tetramethylenediurethan. 
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Also  suitable,  especially  in  connection  with  the 
components  of  groups  1-5  are  the  following: 

6.  Diurethans  like  octamethylene-,  tetrameth- 

ylene-,  ethylenediuretbylan  and  -diure- 
than; 

7.  Diurethans+diols,  for  instance  components 

of  group  6+ glycol  or  1,6  hexanediol; 

8.  Diurethans+diamines,  for  instance  compo- 

nents of  group  6+octamethylene-,  ethyl- 
enediamine; 

9.  Diurethans+dihalogenhydrocarbons.  for  in- 

stance components  of  group  6  {  ethylene- 
bromide,  1.6-dibromohexane; 
10.  Urethancarboxylic  acids+diamines. 

The  production  of  artificial  leather,  linoleum, 
covering  fabrics,  driving  belts  and  packing  rings 
is  accomplished  in  a  known  manner  by  kneading 
thoroly  the  thermoplastic  polymerization  products, 
if  necessary  by  additional  application  of  solvents 
and/or  plasticizers  and  rolling  them  into  skins 
of  suitable  thickness.  Also  filling  material  and 
fibers,  synthetic  and  of  natural  origin,  like  ani- 
malic  hair,  wool,  silk,  jute,  hemp,  cotton,  asbes- 
tos may  be  added  to  the  polymerization  products. 
The  latter  may  be  applied  to  one  or  both  sides 
of  the  fabric,  for  example  solution  of  the  poly- 
mers may  be  used  for  impregnating  fibers  which 
after  drying  are  pressed  and  calendered.  Fi- 
brous material,  fabrics,  fiber  fleeces  or  fiber  felts 
may  be  soaked  with  solutions  of  the  polymers  and 
interpolymers  in  glacial  acetic  acid,  formic  acid 
or  concentrated  sulfuric  acid.  The  polymers  may 
be  precipitated  on  the  supporting  fabrics  by  liq- 
uid solutions  which  precipitate  the  polymer,  but 
dissolve  the  solvent.  By  pressing  and  calender- 
ing the  evenly  impregnated  filling  materials  and 
fibers,  there  are  obtained  according  to  the  work- 
ing conditions  substitutes  for  leather  to  be  used 
as  artificial  leather,  linoleum,  driving  belts,  etc. 
By  adding  plasticizers,  wetting  agents,  pigments 
as  known  for  leather  compositions,  the  properties 
of  the  products  may  be  varied  to  a  very  great 
extent. 

By  lacquering  the  surface  of  the  shaped, 
leatherlike  products  with  solutions  of  polymers 
or  interpolymers  obtained  from  the  polyamide-, 
poiyurea-  and  polyurethan-forming  compounds 
and  by  pressing  them  with  calender  rollers  hav- 
ing a  pattern,  the  subsitute  materials  can  be 
shaped  according  to  the  various  kinds  of  natural 
leather.  The  new  artificial  leatherlike  products 
are  superior  to  all  known  similar  products  on 
account  of  their  unusual  strength  and  stability. 
The  special  properties  of  the  artificial  materials 
make  it  impossible  that  portions  of  the  covering 
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fabrics  crack  or  tear  off.  On  account  of  the 
excellent  dyeing  qualities  of  the  polymers  and 
interpolymers  the  obtained  products  may  be  well 
dyed  with  acid  wool  dyes,  also  after  the  shaping 
operation. 

In  order  to  lower  the  price  for  these  struc- 
tures, it  is  within  the  scope  of  this  invention  to 
employ  additionally  other  organic  compounds 
hitherto  known  for  the  manufacture  of  artificial 
leather,  like  cellulose  esters,  high  polymeric  vinyl 
compounds  like  polyvinylchloride  and  polyacrylic 
acid  esters. 

Example  I 

Even  parts  of  caprolactam  and  the  salt  of  /3/3'- 
diamino-diethylsulflde  and  adipic  acid  are  heated 
16  hours  at  180°  C.  in  a  steam  atmosphere.  The 
high  viscous  melt  is  sprayed  on  a  fiber  fleece, 
afterwards  kneaded  by  rollers  in  a  thermoplastic 
state  and  rolled  out  into  artificial  leather. 
Example  II 

Instead  of  the  interpolyamide  of  Example  I 
a  highly  condensed  polyamide  consisting  of  9- 
aminononane  acid  and  10  perc.  added  xylenol 
is  employed. 

Example  III 

A  melt  of  a  high  polymeric  resin  obtained  by 
intercondensation  32  hours  at  200°  C.  of  ethylene- 
diamine-adipic  acid  salt,  hexamethylenediamine- 
sebacic  acid  salt  and  /3/3'diamino-diethylsulfide- 
adipic  acid  salt  (proportion  by  weight  1:2:2)  is 
thoroly  mixed  with  asbestos  fibers  and  the  mix- 
ture worked  up  into  fiat  structures  by  spraying 


and  calendering  in  the  usual  way.  The  arti- 
ficial leather  shows  great  softness  and  tenacity. 

Example  IV 

g  Even  parts  hexamethylenediamine-adipic  acid 
salt,  ethylene-diamine-sebacic  acid  salt,  capro- 
lactam, 11-aminoundecane  acid  are  mixed  and 
heated  48  hours  at  200°  C.  in  a  steam  atmosphere. 
The  interpolyamide  obtained  is  dissolved  in  dou- 

10  ble  the  amount  of  formic  acid  and  a  fiber  fleece 
or  blotting  paper  is  soaked  with  this  solution. 
The  formic  acid  is  quickly  evaporated  by  heating. 
When  this  procedure  is  repeated  a  starting  ma- 
terial is  obtained  which  can  be  pressed  into 

fg  highly  elastic,  tenacious,  artificial  leather. 

Example  V 

10  parts  caprolactam  and  17,39  parts  adipic 
acid-hexamethylenediammonium  salt  are  first 
.,()  heated  two  hours  at  200°  C.  in  a  nitrogen  atmos- 
phere and  afterwards  four  hours  at  250°  C.  The 
condensation  product  is  pressed  into  water,  cut 
into  pieces  and  heated  together  with  the  same 
amount  methanol  and  about  8%  glycerole  12 
hours  on  a  steam  bath  under  a  reflux  condenser. 
The  highly  swollen  product  yields  a  highly  strong, 
tenacious  artificial  leather  by  pressing  it  between 
hot  plates.  Without  further  treatment  or  by 
rolling  and  stretching  in  different  directions  this 
product  is  suitable  for  driving  belts,  shoe  soles, 
packing  rings,  covering  fabrics,  etc. 

EMIL  HUBERT. 
HERMANN  LUDEWIG. 
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When  raw  Aluminates  of  Lime  are  dissolved 
in  water  to  extract  Aluminates  of  Lime  as  a  so- 
lution, a  limit  is  rapidly  reached  over  which  effi- 
ciency falls  whilst  the  solutions  oversaturated  be- 
come instable  and  difficult  to  handle. 

The  inventor  has  discovered  certain  new  meth- 
ods by  which  these  difficulties  are  overcome. 

According  to  these  new  methods,  suitable  means 
are  used  so  as  to  insure  the  presence  in  the  dis- 
solving water  of  alkaline  salts  such  as  for  in- 
stance caustic  or  carbonated  alkalis.  Under 
these  conditions,  higher  extracting  efficiencies 
may  be  reached  and  more  stable  solutions  are 
obtained. 

At  the  same  time,  certain  other  salts,  which 
will  be  described  later  may  be  added  to  the  solu- 
tion in  order  to  prevent  silica  from  getting  into 
solution  and  means  are  described  to  keep  within 
proper  limits  the  proportion  of  Alkali  and  salts 
which  might  accumulate  in  the  dissolving  liquid 
specially  when  such  liquid  is  working  in  closed 
circuit. 

The  invention  also  includes  ways  and  means 
which  may  be  used  in  connection  with  the  said 
solution  in  order  to  precipitate  more  or  less  com- 
pletely C03Ca  in  a  first  operation  by  the  purify- 
ing effect  of  Alkaline  carbonate  and  later  on 
Alumina  more  or  less  free  from  Calcium  impuri- 
ties. 

The  following  description  will  explain  more 
completely  the  details  of  the  invention. 

It  must  be  clearly  understood  that  the  solutions 
referred  to  in  this  patent  are  always  very  diluted 
as  opposed  to  the  concentrated  solutions  usually 
employed  in  the  usual  technics  working  with 
Alkaline-Aluminate  solutions. 

The  invention  applies  to  solutions  containing 
generally  less  than  5  grammes  of  Alumina  and 
more  often  less  than  1  gr,  5  of  Alumina  per  liter 
whilst  the  usual  industrial  solutions  of  Alkaline 
Alumina  contain  generally  over  20  grammes  of 
Alumina  and  more  often  80  to  250  grammes  of 
Alumina  per  liter. 

At  the  same  time,  the  solutions  used  according 
to  this  invention  do  not  contain  more  than  five 
grammes  Alkali  calculated  as  C03Na2  and  con- 
tain more  generally  less  than  one  gramme  and 
further  the  molecular  proportion  of  Alkali  is  at 
a  maximum  equal  and  generally  inferior  to  the 
molecular  quantity  of  Alumina  getting  into  solu- 
tion. When  Aluminates  of  Lime  are  solved  in 
water  deprived  of  Alkaline  salts,  dissolution  be- 
comes more  and  more  difficult  as  the  concentra- 
tion of  the  solution  increases;  at  the  same  time, 
the  stability  of  such  oversaturated  solution  de- 
creases, with  the  result  that  a  limit  is  quickly 
reached  when  efficiency  begins  to  fall  down. 

In  the  presence  of  Alkali,  the  soluble  Alumina te 
of  Lime  is  transformed  partially  (and  eventually 
totally)  into  very  soluble  Alkaline  Aluminate  so 


that  oversaturation  of  the  Aluminate  of  Lime  is 
easily  avoided  and  stable  solutions  are  obtained. 

Further  when  stable  solutions  are  used,  it  is 
possible  to  effect  the  dissolutions  at  temperatures 

5  which  are  not  permissible  with  less  stable  or  un- 
stable solutions.  For  instance,  dissolution  under 
the  conditions  described  may  be  carried  at  tem- 
peratures averaging  and  even  exceeding  60°  Cent., 
and,  as  Aluminates  of  Lime  are  more  completely, 

10  more  easily  and  more  quickly  extracted  in  hot 
solution,  a  substantial  advantage  is  secured. 

Only  small  quantities  of  alkali  can  be  used  be- 
cause experimentation  shows  that  if  Silica  is  to 
be  avoided  the  alkaline  content  can  only  be  pres- 

15  ent  as  a  fraction  of  the  Alumina  dissolved  in  the 
liquid.  For  instance,  0,200  to  0,400  only  (counted 
as  C03Na2  or  the  equivalent  molecular  quantity 
of  CC^K2)  can  be  used  in  a  solution  containing  1 
gr.  of  Alumina  per  liter  if  one  does  not  accept  that 

20  Silica  will  also  be  dissolved  in  a  proportion  which 
would  be  detrimental  in  most  cases.  This  pro- 
portion of  0,200  to  0,400  of  C03Na2  for  1  gr.  of 
Alumina  is  equivalent  to  only  0,19  to  0,38  mole- 
cule of  Alkali  for  1  molecule  of  Alumina  in  solu- 

25  tion.  The  inventor  has  discovered  that  this  limit 
can  be  substantially  raised  on  condition  that  the 
solution  contains  also  other  salts  which  act  to 
stop  silica  from  getting  into  solution.  As  an  in- 
stance salts  like  Alkali  or  Earth-Alkali  Sulfides, 

30  Sulfates  and  Chlorides  separately  or  in  mixture 
give  the  desired  result. 

It  must  be  noted  here  that  owing  to  equilib- 
rium laws  governing  solutions  containing  at  the 
same  time  Alkali  and  Earth-Alkali  all  the  salts 

3.)  present  will  divide  into  a  necessary  proportion 
of  Alkali  salts  and  earth-alkali  salt  of  each  sort. 

As  an  example,  a  solution  giving  excellent  re- 
sults contained  per  liter: 

Alkali  (counted  as  Na20+K20)_—  0,700  to  0,900 

Sulfur  combined  as  sulfides  0,150  to  0,180 

SO3  combined  as  sulfates   0,200  to  0,250 

Generally,  under  these  new  conditions  with  a 
solving  liquid  containing  not  more  than  0g,800 

45  to  0gr,900  Alkali  carbonate  counted  as  C03Na2 
before  dissolving  the  raw  aluminate  and  giving 
out  solutions  with  about  1  gr.  Alumina  per  liter 
after  dissolution,  the  quantity  of  silica  solved  is 
practically  negligible. 

50  With  higher  molecular  proportion  of  Alkali  to 
Alumina,  it  is  still  possible  to  have  only  an 
acceptable  proportion  of  Silica  in  the  solution 
whilst  the  equilibrium  solution  may  contain  all 
its  Alumina  as  Alkaline  Aluminate  with  practi- 

55  cally  no  Alkaline  earth  aluminate  in  solution. 

In  order  to  get  solving  liquid  containing  the 
elements  which  have  been  described,  two  ways 
may  be  employed:  the  salts  may  be  added  to  the 
solving  water  or  these  salts  or  their  constituents 

60  may  be  brought  in  (totally  or  partially)  by  the 
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raw  materials  to  be  solved,  which  may  be  chosen 
so  that  they  will  contain  automatically  the  desired 
stuffs. 

In  order  to  better  understand  this  point,  it 
must  be  explained  that,  under  industrial  condi- 
tions the  solving  liquid  is  utilized  in  a  closed 
circuit  organized  as  follows:  the  solving  liquid  is 
mixed  and  agitated  with  the  raw  material  to  be 
solved,  exhausted  residues  are  separated,  the 
clean  solution  is  treated  (generally  by  CO2  injec- 
tion) in  order  to  separate  Alumina  as  a  precipi- 
tate and  the  solving  liquid  free  from  Alumina, 
and  eventually  of  other  precipitated  elements 
(such  as  C03Ca)  goes  back  to  dissolve  again  a 
new  quantity  of  raw  material. 

If  the  raw  material  does  not  contain  the  addi- 
tional salts  which  must  be  present  in  the  solving 
liquid,  these  must  be  regularly  added  in  small 
proportion  to  make  up  for  the  unavoidable  losses 
of  the  circuit. 

If,  on  the  contrary,  the  additional  salts  are 
automatically  brought  in  by  the  raw  materials  it 
may  happen  that  they  will  accumulate  in  the 
circuit  and  exceed  in  the  long  run  the  desired 
proportions,  in  this  case,  a  proportion  of  the 
solving  liquid  may  be  regularly  taken  off  and 
replaced  by  fresh  water  in  order  to  keep  the 
solvent  solution  within  the  proper  limits. 

As  an  example  of  a  raw  material  containing,  at 
the  same  time  as  soluble  aluminate  of  lime  the 
salts  necessary  for  the  invention,  the  following 
analysis  is  given: 


SiO2   21,95 

FeW   5,57 

A1203   11,74 

CaO   56.97 

SO3   0,60 

6   1,59 

Alkalis  as  Na20   0,15 

Alkalis  as  K20   0,55 


It  has  been  found  that  the  solving  liquid  may 
be,  in  certain  cases,  automatically  keyt  within  the 
proper  limits  for  certain  salts  and  eventually  for 
all  the  salts  and  this  is  a  great  simplification. 

As  regards  sulfides  and  sulfates  the  regulation 
is  automatic  because  the  sulfide  and  the  sulfate 
of  Calcium  cannot  exceed  a  very  limited  solubil- 
ity whilst  on  the  other  hand  the  Alkaline  sulfides 
and  sulfates  have  their  solubility  limited  in  the 
presence  cf  Aluminate  of  Lime,  according  to  the 
following  equations: 

APO3  CaO+Na2S<=±Al203  Ne20+CaS 
Al203CaO + SO*Na2^  Al203Na20 + S04Ca 

The  result  is  that  Na2S  and  S04Na2  cannot 
accumulate  over  the  limit  where  they  are  trans- 
formed into  the  calcium  equivalent  salts  and  in 
their  turn  the  Calcium  salts  are  precipitated  with 
the  residue  as  soon  as  they  exceed  their  limit  of 
solubility  and,  eventually  as  sulfo  Aluminate  of 
Lime. 

As  regards  the  Alkalis,  their  concentration  may 
also  be  limited  in  the  case  where  CO2  is  used  to 
separate  Alumina,  as  the  inventor  has  found  that 
under  proper  condition  alkalis  may  be  precipi- 
tated partially  together  with  the  Alumina,  prob- 
ably as  a  double  Carbonate  of  Alkali  and  Alumina. 

For  instance,  with  an  industrial  lye  containing 
per  liter  0gr,600  of  potash  and  0gr,100  of  Soda 
'counted  as  KaO  and  Na20)  with  1  gr.  of  Alumina 
treated  by  CO2  at  a  temperature  of  50  to  60" 
Cent,  the  Alkalis  are  partially  precipitated  to- 
gether with  the  Alumina. 

This  is  a  very  interesting  way  to  automatically 


control  alkalis  content  in  the  lyes  and  further 
when  the  raw  material  contain  alkalis  (as  it  is 
often  the  case)  this  method  has  in  addition  the 
advantage  of  recuperating  a  valuable  material. 

.5  Alkaline  concentration  may  also  be  limited  by 
other  means.  It  has  been  controlled  that  silica 
is  soluble  only  when  Alkalis  exist  in  the  solution 
as  free  caustic  alkalis  or  as  ionisable  salts  such  as 
the  carbonates.    On  the  contrary,  silica  is  not 

10  dissolved  by  alkali  salts  when  they  are  practically 
not  ionisable  unless  relatively  high  concentra- 
tions are  reached.  This  gives  the  possibility  of 
regulating  the  alkaline  ionisable  concentration 
within  the  desired  limits  as  it  is  easy  to  convert 

15  in  proper  proportion  ionisable  salts  into  non 
ionisable  salts  by  very  simple  means. 

The  desired  result  will  be  obtained  if  the 
alkaline  ionisable  salts  are  transformed  into 
chlorine  or  sulfates  and  this  may  be  conven- 

2o  iently  realized  by  an  addition  of  the  correspond- 
ing acids  (HC1  or  SO1!!2)  or  more  economically 
by  adding  earth  alkaline  chlorine  or  sulfate 
which  give  by  double  decomposition  C03Ca  and 
the  desired  alkaline  chlorine  cr  sulfate  in  the 

2g  part  of  the  circuit  where  the  alkalis  necessarily 
exist  in  the  carbonated  state. 

When  using  carbonic  acid  precipitation,  it  has 
been  found  that  the  best  condition  for  the 
solving  liquid  returning  in  circuit  to  dissolve  a 

3q  new  quantity  of  raw-material  is  reached  when 
the  solution  is  near  the  point  where  phenolphthal- 
eine  is  just  discoloured.  If  the  solving  liquid 
is  alkaline,  efficiency  is  lower  and  if  it  is  acid, 
efficiency  falls  again. 

35  When  the  described  methods  are  used,  the  in- 
vention gives  solutions  which  contain  alumina 
dissolved  as  a  mixture  of  alkaline  aluminates 
and  earth  alkaly  aluminates  and  at  the  limit 
in  the  state  of  alkaline  aluminate  alone. 

40  Precipitation  of  alumina  from  the  said  solution 
is  carried  by  CO2.  Now  it  is  well  known  that 
precipitation  of  alkaline  aluminates  by  CO2  at 
temperatures  inferior  to  75/80°  Centigrade  even 
in  the  presence  of  seeding  alumina  gives  only 

i  g  gelatinous  and  mo--e  or  less  colloidal  precipitates 
which  are  very  difficult  to  filter  and  to  utilize. 
The  inventor  has  now  found  that  with  the  di- 
luted solutions  which  he  uses  it  is  possible  to 
obtain,  without  heating  the  lyes  at  the  specified 

,-,0  temperature  (75  to  80°),  precipitates  of  very 
good  quality  easy  to  filter  and  to  handle. 

These  precipitates  of  good  quality  are  ob- 
tained when  precipitation  is  carried  over  and 
over  again  in  the  presence  of  the  precipitates 
formed  in  successive  operations  continuously  agi- 
tated and  kept  or  sent  back,  continuously,  in  the 
reaction  vessel  until  suitable  quality  Is  reached. 
Under  these  conditions,  it  has  been  found  that 
the  final  precipitate  becomes  more  and  more 

qo  dense  and  easy  to  filter  and  to  handle. 

As  an  example,  one  will  describe  batch  oper- 
ation. A  first  batch  of  solution  is  treated  by  CO2 
and  after  decantation  the  clear  mother-lye  is 
separated  whilst  the  whole  precipitate  remains 

C5  in  the  carbonating  tank.  A  new  supply  of  solu- 
tion is  admitted  in  the  tank  and  treated  by  CO2 
whilst  the  first  precipitate  is  agitated  in  the  new 
solution.  Decantation  follows  and  separation  of 
the  mother-lye:  the  whole  precipitate  (from  the 

70  two  operations)  remaining  in  the  tank.  This 
succession  of  operation  is  continued  until  suit- 
able quality  is  obtained. 

Of  course,  instead  of  batch  operations,  a  con- 
tinuous circuit  may  be  utilized  for  instance  by 

75  combining  a  carbonating  vessel  and  a  decanting 
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tank.  In  this  case,  the  precipitate  from  the  de- 
canting tank  is  continuously  pumped  back  into 
the  carbonating  vessel  until  proper  grade  of  pre- 
cipitate is  obtained  after  which  the  precipitate 
may  be  utilized  or  the  circuit  regulated  so  that 
a  fraction  of  the  precipitate  goes  back  to  car- 
bonatation  as  a  seed  whilst  another  fraction  is 
taken  off  and  utilized. 

Generally,  the  solutions  obtained  according  to 
the  invention  contain  a  proportion  of  lime  which 
is  precipitated  together  with  the  alumina  under 
CO2  action  as  only  in  very  exceptional  cases  the 
circuits  may  be  organized  so  as  to  contain  all 
the  alumina  as  alcaline  aluminate.  (For  in- 
stance, when  raw  materials  very  poor  in  silica 
are  used  or  when  a  certain  proportion  of  silica 
will  not  be  detrimental  or  when  solutions  are 
obtained  in  a  very  diluted  state  e.  g.  less  than 
half  a  gramme  of  alumina  per  liter.) 

The  inventor  has  however  found  that  it  is  pos- 
sible and  advantageous  to  obtain  directly  a  pre- 
cipitate of  alumina  containing  practically  no 
lime  or  only  a  small  proportion  of  lime.  This 
result  will  be  obtained  by  adding  to  the  solu- 
tions (obtained  from  the  raw  material  according 
to  the  invention)  before  precipitating  the  alu- 
mina by  CO2  a  proper  proportion  of  alkaline  car- 
bonates (with  or  without  bicarbonates) . 

Under  these  conditions  all  the  calcium  salts 
present  into  the  solution  will  be  transformed 
into  C03Ca  and  replaced  by  soluble  alkaline  salts 
as  follow: 

Al203CaO+C03Na2=Al203Na20+C03Ca 

S04Ca+C03Na2=S04Na2+C03Ca 

SCa+C03Na2+H20=C03Ca+NaKS+NaOH 

The  solution  so  treated  and  separated  by  known 
means  from  solid  C03Ca  is  then  treated  by  CO2 
and  the  Alumina  recovered  contains  practically 
no  Calcium  salt. 

The  addition  of  Alkaline  Carbonate  into  the 
solution  may  be  realized  simply  by  taking  back 
a  proper  fraction  of  the  mother-lye  from  the  pre- 
cipitation of  APO3  by  CO2  in  a  partially  closed 
circuit.  This  is  possible  because  when  the  car- 
bonating operation  treats  a  lye  previously  de- 
prived of  C03Ca  according  to  the  proposed  meth- 
od, the  mother-lye  from  carbonation  contains 
Alkaline  Carbonate  according  to  the  equation 

Al203Na20 + CO2 = C03Na2 + A1S03 

This  alkaline  Carbonate  can  therefore  be  used 
as  a  free  source  of  reactive  for  the  proposed  op- 
eration. 

Practically  it  will  be  better  to  send  back  an 
excess  of  mother-lye  to  avoid  exact  regulation 
and  it  is  preferred  to  avoid  an  excess  of  alkaline 
bicarbonate  which  can  be  easily  realized  by  prop- 
er regulation  of  the  carbonation  operation  or  by 
suitable  corrections. 

Pigs.  1,  2  and  3  give  schematic  examples  of 
certain  methods  of  working  out  the  invention. 

Pig.  1  illustrates  the  case  where  the  raw  Alumi- 
nate does  not  bring  in  the  necessary  additional 
salts  and  more  specially  does  not  contain  Alka- 
line salts  or  does  not  contain  enough  alkaline 
salts. 

A  is  the  dissolving  tank. 
B  consists  with  niters  or  decanters  or  both. 
C  is  the  precipitating  device  for  CO^Ca  by  Al- 
kaline Carbonate  coming  back  from  D. 


The  pipes  are  numbered  I  to  (2. 

The  precipitating  device  C  will  generally  com- 
prise a  mixing  vessel  and  a  decanting  tank  to 
separate  the  precipitate  with  eventually  a  finish- 
5  ing  filter. 

D  shows  the  carbonating  device  where  APO3  is 
precipitated.  This  carbonating  device  will  gen- 
erally comprise  a  carbonating  vessel  where  the 
reaction  takes  place  and  a  decanting  tank  to  sep- 
10  arate  the  Alumina  with  eventually  a  finishing  fil- 
ter. The  raw  Aluminate  goes  through  I  into  A 
whilst  the  supplementary  salts  are  introduced 
at  2.  As  the  circuit  is  closed,  after  the  first  quan- 
tity necessary  to  get  the  desired  proportion  in 
15  the  circuit  salts  are  only  injected  to  make  up  the 
losses. 

The  solution  from  A  goes  off  by  3  and  5  through 
B  to  C.   The  residual  muds  are  sent  off  by  4. 

The  clear  solution  is  received  in  C  through  5 
20  and  is  mixed  there  with  the  epurating  mother- 
lye  coming  back  from  D  through  10. 

The  lime  carbonate  is  evacuated  by  7.  The 
purified  solution  goes  into  D  by  6. 

D  receives  CO2  necessary  for  the  carbonation 
25  through  8,  Alumina  is  extracted  through  9  and 
the  mother-lye  goes  back  partly  through  10  to 
C  as  a  purifier  and  partly  through  if  to  A  to  act 
again  as  a  solving  liquid. 

Make-up  water  is  admitted  at  1 2. 
30     Fig.  2  illustrates  the  case  where  the  raw  Alu- 
minate contains  the  desired  Alkaline  salts  so  that 
the  circuit  would  get  progressively  more  and  more 
rich  in  Alkalis  and  where  regulation  is  realized 
by  precipitating  the  Alkalis  as  explained  by  reg- 
35  ulating  the  carbonating  operation  so  as  to  pre- 
cipitate the  excess  of  Alkalis  probably  as  double 
carbonate  of  Alumina  and  Alkalis.    The  refer- 
ences are  the  same  as  fig.  1  except  that  E  is  a 
boiler  where  the  complex  precipitates  of  Alumina 
40  and  alkalis  are  decomposed  by  heat  action  into 
insoluble  Alumina  and  soluble  Alkaline  Carbon- 
ate. 

This  boiler  receives  through  9  the  precipitate 
and  delivers  the  Alumina  through  13  and  the 
43  dissolved  Alkaline  Carbonate  through  14. 

The  rest  of  the  circuit  does  not  differ  from 
Pig.  1. 

Fig.  HI  illustrates  the  case  where  the  precipi- 
tation of  C03Ca  in  C  instead  of  being  obtained 

50  through  sending  back  the  diluted  mother-lye 
as  in  fig.  1  and  2  is  realized  by  sending  back 
through  1 5  a  proper  proportion  of  the  more  con- 
centrated Alkaline  Carbonate  recovered  in  E. 
Of  course,  these  three  examples  are  not  given 

55  as  a  limitation  to  equivalent  ways  of  realizing  the 
invention.  For  instance,  The  regulation  of  the 
proportion  of  ionisable  alkalis  may  be  realised 
by  a  proper  addition,  in  the  mother-like  going 
back  to  dissolution,  of  the  salts  or  acids  which 

60  Lave  been  described  or  by  replacing  a  given  pro- 
portion of  mother-lye  taken  away  by  fresh  water. 

It  will  be  evidently  understood  that  precipitates 
obtained  from  the  different  steps,  such  as  C03Ca, 
mixtures  of  C03Ca  and  Alumina  or  mixtures  of 

65  Carbonates  of  Alumina  and  Alkalis  in  different 
grades  may  be  used  to  any  industrial  purpose 
for  which  they  are  suitable,  without  getting  out 
of  the  scope  of  the  invention  although  this  is 
more  specially  intended  to  be  used  for  the  manu- 

70  f  acture  of  Alumina. 
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This  invention  relates  to  an  improved  plant  for 
the  preparation  of  hydrogen  which  is  to  be  used 
for  instance  for  inflating  balloons  or  like  uses, 
said  plant  giving  however  the  possibility  of  stor- 
ing the  gas  under  very  high  pressure,  said  produc-  5 
tion  of  gas  being  continuous  or  intermittent. 

It  has  already  been  proposed  by  the  same  In- 
ventor to  discontinuously  produce  hydrogen  by 
causing  a  mixture  of  ferro-silicon  in  the  state  of 
a  powder  to  be  acted  upon  by  an  aqueous  solu-  10 
tion  of  caustic  soda,  the  reaction  taking  place  in 
a  strong  receptacle.  In  such  an  arrangement 
when  large  quantities  of  hydrogen  are  to  be  ob- 
tained, it  is  thus  necessary  to  use  a  receptacle 
of  a  very  great  volume  according  to  the  quantity  15 
of  gas  to  be  obtained.  Owing  to  the  fact  that  the 
process  of  preparation  of  hydrogen  has  a  techni- 
cal value  only  when  the  gas  obtained  is  produced 
under  a  very  high  pressure,  for  instance  200  atm. 
per  square  centimeter,  it  is  thus  necessary  to  use  20 
very  large  receptacles  which  consequently  are 
very  heavy  and  difficultly  transportable. 

The  hydrogen  generating  plant  having  to  be 
used  in  the  point  of  use,  that  is  in  the  place  where 
for  instance  balloons  are  to  be  inflated,  the  plant  25 
is  to  be  generally  speaking,  located  on  a  vehicle 
in  order  to  render  its  transportation  easier.  It 
results  that  the  weight  of  the  generator  has  a 
very  great  importance,  said  weight  having  to  be 
as  small  as  possible.  Said  generator  is  established 
under  the  shape  of  a  hollow  cylinder  the  thickness 
of  which  increases  more  quickly  than  its  diameter 
so  that  when  it  is  desired  to  increase  the  capacity 
of  same,  it  is  usual  to  build  longer  cylinders  with 
a  small  diameter.  Even  when  operating  as  here- 
above  indicated,  the  generators  are  very  heavy, 
amounting  to  1200-1500  kgs.  for  a  generator  of 
about  500  liters. 

It  has  been  proposed  to  cause  said  generators  to 
swivel  on  their  transporting  carriage  and  to  pro- 
vide said  generators  with  trunnions  so  that  said 
generators  may  occupy  a  horizontal  position  dur- 
ing their  transportation,  and  a  vertical  position 
when  in  operation  for  the  production  of  hydrogen. 
With  said  devices  it  is  however  necessary  to  dig  45 
deep  graves  under  the  generator  in  order  to  ac- 
commodate the  generator  in  a  vertical  position 
when  in  operation.  It  was  consequently  impossi- 
ble heretofore  to  realize  a  portable  apparatus  or 
plant  capable  of  producing  large  quantities  of  50 
hydrogen  and  more  especially  capable  of  a  con- 
tinuous production,  a  problem  the  solution  of 
which  is  a  very  important  one  for  the  inflation 
of  balloons  in  the  open  country. 

The  plant  according  to  this  invention  com-  55 
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prises  in  combination  a  convenient  number  of 
tubular  generators  of  hydrogen  in  which  the  re- 
action of  the  convenient  substances  or  products  is 
to  be  effected,  said  generators  being  preferably 
fed  by  a  common  source  of  lye  of  soda  and  con- 
\eniently  connected  with  a  common  collector  for 
the  reception  of  the  gas  generated  and  comprising 
besides  a  piping  which  allows  same  to  be  into  com- 
munication with  each  other  at  the  desired  time 
of  operation  with  a  view  to  use  the  heat  reaction 
of  one  or  several  generators  producing  hydrogen 
for  preparing  and  starting  the  reaction  of  one  or 
several  other  generators  thus  securing  by  a  con- 
venient working  of  the  several  generators  the 
production  of  hydrogen  at  a  desired  pressure  and 
in  a  continuous  or  discontinuous  manner  without 
having  to  bring  external  heat  and  with  a  highly 
reduced  consummation  of  substances  such  as 
caustic  soda  which  are  used  for  the  preparation  of 
hydrogen. 

According  to  this  invention  a  wheeled  carriage 
constituting  an  easily  plant  receives  one,  two,  or 
a  greater  number  of  generators,  preferably  tubu- 
lar in  shape  and  having  a  small  length,  said  gen- 
erators being  provided  with  a  conveniently  tight 
closure  and  receiving  a  charge  of  ferrosilicon 
which  being  attacked  by  water  in  presence  of 
caustic  soda  produces  hydrogen  at  the  very  high 
pressure  desired. 

The  accompanying  drawings  which  show  as  a 
preferred  embodiment  of  this  invention  a  con- 
structional form  of  the  plant  comprising  two  gen- 
orators  of  hydrogen: 

Pigs.  1,  2  and  3  respectively  show  an  elevation, 
a  side  view  and  a  plan  view  of  a  simple  form  of  a 
plant  located  on  a  transporting  carriage, 

Fig.  4  is  an  explaining  diagram,  a  single  gen- 
erator being  shown  in  the  figure  in  order  not  to 
complicate  the  drawing, 

Fig.  5  is  a  diagram  showing  the  relative  ar- 
rangement of  both  generators  for  what  concerns 
the  piping  for  cooling  and  heating  same, 

Figs.  6  and  7  are  detail  views  of  the  tight  clos- 
ing device  for  the  generator. 

The  plant  located  on  a  frame  1  provided  with 
wheels  2  for  its  easy  transportation  and  thus 
allowing  the  production  of  hydrogen  in  the  very 
place  where  same  is  to  be  utilized  is  provided  in 
this  embodiment  with  two  generators  3,  4;  each  of 
them  (Figs.  1  and  4)  comprises  a  tubular  resistant 
receptacle  5,  closed  at  its  lower  end,  and  the  upper 
end  of  which  is  provided  with  an  obturator  6  con- 
stituted by  a  screw  threaded  member  7  (Fig.  6) 
having  a  movable  head  8  which  is  provided  with 
india-rubber  washers  9  (Fig.  4)  and  a  pad  13 
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which  is  directly  submitted  to  the  pressure  which 
reigns  in  the  tubular  receptacle  5. 

Said  pad  is  provided  with  a  water  jacket  1 1 
having  an  inlet  pipe  12  and  an  outlet  pipe  13. 
The  obturator  together  with  its  movable  head 
is  provided  with  a  central  conduit  14  obturated 
at  its  upper  end  by  means  of  a  plug  15  (Fig.  7) 
which  is  also  provided  with  the  movable  head  and 
has  a  locking  bar  16  which  engages  notches  17 
(Pig.  6)  provided  at  the  upper  end  of  said  con- 
duit 14,  thus  securing  a  perfectly  tight  obtura- 
tion of  said  conduit. 

The  tubular  receptacle  5  is  provided  with  a  re- 
movable internal  basket  18  which  is  to  receive 
the  ferro-silicon  used  for  the  production  of  hy- 
drogen. The  basket  18  together  with  the  gen- 
erator 5  is  cooled  by  means  of  a  tubular  coil  19 
in  which  circulating  water  is  fed  by  means  of 
a  pipe  20  provided  with  a  cock  21  connected  with 
a  pump  22.  Said  coil  is  provided  with  an  outlet 
23  (Pigs.  4  and  5). 

As  shown  in  the  diagram  of  Fig.  5,  the  outlet 
23a  of  coil  19a  of  generator  3  may  be  brought 
into  communication  through  the  three-ways 
cock  23  either  with  the  open  air  by  a  tubulure 
25  or  with  a  conduit  23  connected  through  the 
three-ways  cock  27  with  the  conduit  20b  feeding 
the  coil  19b  of  generator  4.  Similarly  the  out- 
let 23b  of  coil  1 9b  of  generator  4  may  be  brought 
into  communication  by  means  of  a  cock  28  with 
an  outlet  29  or  with  a  conduit  30  communicating 
by  means  of  a  cock  31  with  a  conduit  20a  which 
feeds  the  coil  1 9a  of  generator  3. 

The  pipe  12  of  the  water  jacket  is  connected 
with  the  delivery  side  32  of  a  pump  33  which 
besides  feeds  through  a  pipe  34  a  tank  35  con- 
stituting a  water  jacket  for  the  head  of  the  tu- 
bular receptacle  5  constituting  each  of  the  gen- 
erators 3,  4. 

In  the  tubular  receptacles  5  ends  the  delivery 
pipe  36  (Fig.  4)  of  a  pump  37,  said  pipe  36  com- 
prising a  valve  38  together  with  a  draining  cock 
39.  The  pump  37  is  connected  through  its  suc- 
tion side  40  with  a  tank  41  containing  caustic 
soda  and  provided  with  a  false  bottom  42  with 
a  cock  43  for  the  preparation  of  the  solution  of 
caustic  soda.  The  water  which  is  necessary  for 
the  preparation  of  said  solution  is  fed  to  the 
tank  4 1  by  the  delivery  pipe  44  of  a  pump  45. 

The  receptacle  5  which  constitutes  each  of  the 
generators  3,  4,  is  provided  at  its  upper  part  with 
an  overflow  outlet  46  which  receives  a  pipe  47 
provided  with  a  non-return  valve  48  and  arriv- 
ing at  the  upper  end  of  a  draining  tank  49  pro- 
vided at  the  lower  end  with  an  emptying  pipe  50 
provided  with  a  cock.  A  pipe  51  for  the  collec- 
tion of  hydrogen  is  connected  with  the  upper 
part  of  the  tank  49  and  connected  with  a  cooling 
coil  52  located  in  a  tank  53  to  which  cooling 
water  is  brought  by  a  pipe  54  fed  by  pump  45. 

The  tubular  coil  52  is  connected  by  a  pipe  55 
with  a  separating  tank  56  provided  with  a  drain- 
ing pipe  57.  A  pipe  58  connects  said  separating 
tank  56  with  an  epurating  tank  59  provided  with 
an  obturator  similar  with  the  one  of  the  gen- 
erator. Said  epurating  tank  59  is  connected  by 
a  pipe  60  with  a  filling  collector  61  for  tanks  or 
other  receptacles  62  and  having  any  desired  ar- 
rangement. 

The  operation  is  as  follows: 

The  obturator  6  of  each  of  generators  3,  4 
having  been  opened,  one  of  said  generators,  for 
instance  generator  4,  receives  the  desired  charge 
of  ferro-silicon  broken  into  fragments  of  con- 
venient size,  said  charge  being  carried  by  an 


intermediate  perforated  bottom  63  (Fig.  4)  of 
the  basket  18.   The  obturator  of  said  generator 
is  afterwards  secured  in  Its  position. 
The  lower  part  of  basket  18  of  generator  3 
5  receives  a  mixture  of  powdered  ferro-silicon  and 
caustic  soda  (for  instance  caustic  soda  of  the 
trade  in  flakes)  which  charge  is  covered  by 
fragments  of  silicon.   The  obturating  cover  of 
said  generator  3  is  then  put  into  its  closing  po- 
lo sition  and  the  quantity  of  water  necessary  for 
the  starting  of  reaction  is  poured  into  the  gen- 
erator through  the  central  conduit  14,  the  ob- 
turator 15  (Figs.  4  and  7)  being  afterwards  put 
into  its  closing  position.   The  reaction  starts 
15  after  a  very  short  time  thus  producing  a  very 
important  heating  while  hydrogen  is  generated 
inside  the  receptacle.    Once  the  reaction  start- 
ed, the  cock  38  of  the  delivery  side  of  pump  37 
for  the  caustic  soda  is  opened,  said  pump  hav- 
20  ing  been  put  into  operation  for  forcing  said 
caustic  soda  into  the  generator  3. 

The  pump  22  which  forces  cold  water  into  the 
tubular  coil  19  keeps  a  convenient  temperature 
inside  receptacle  5  as  well  as  in  basket  18,  the 
25  steam  which  is  formed  in  the  coil  19  during  said 
cooling  being  wasted  into  the  open  air  through 
the  three- ways  cock  24  which  connects  the  pipe 
23a  of  the  outlet  of  coil  19a  (Fig.  5)  with  the 
tubulure  25. 

30  The  generated  hydrogen  arrives,  eventually  to- 
gether with  the  liquid  contained  inside  the  tank 
5,  through  pipe  47  into  the  draining  tank  49,  the 
liquid  carried  with  the  hydrogen  collecting  into 
the  lower  part  of  said  tank,  while  the  hydrogen 

35  is  cooled  in  the  tubular  coil  52  before  entering 
the  separator  58.  The  steam  carried  with  by 
hydrogen  and  which  is  condensed  inside  the  coil 
52  collects  in  the  lower  part  of  separator  56  and 
the  hydrogen  is  afterwards  delivered  into  col- 

40  lector  61  for  feeding  tubes  62  after  having  passed 
the  chemical  epurating  tank  59. 

After  a  while  when  the  ferro-silicon  contained 
in  the  generator  3  is  almost  exhausted — which 
is  easily  determined  by  the  duration  of  opera- 

45  tion — the  cock  24  is  closed,  the  discharging  pipe 
23a  of  the  coil  19a  is  connected  with  pipe  20b 
by  cock  27  which  thus  sents  into  tubular  coil  19b 
of  generator  4  the  steam  formed  in  the  tubular 
coil  19a.    The  cock  28  is  brought  into  a  con- 

.">0  venient  position  for  causing  the  pipe  23b  of  dis- 
charge of  coil  1 9b  to  communicate  with  the  out- 
let 29,  the  operation  being  conveniently  managed 
so  that  when  the  ferro-silicon  contained  in  the 
generator  3  is  completely  exhausted  the  tem- 

56  perature  of  the  generator  4  has  attained  a  con- 
venient value  for  securing  the  starting  of  the 
reaction  and  the  immediate  production  of  hydro- 
gen in  said  generator  when  same  is  fed  with  a 
solution  of  caustic  soda. 

qq  The  production  of  hydrogen  is  then  going  on 
with  generator  4,  the  generator  3  being  turned 
off  for  allowing  same  to  be  anew  charged  with 
ferro-silicon.  Said  charge  is  operated  by  using 
the  crane  C3  (Fig.  1).    When  the  ferro-silicon 

63  of  generator  4  is  exhausted,  the  generator  3  is 
anew  brought  in  operation,  the  manoeuvre  de- 
scribed here-above  being  effected  for  generator 
3,  and  the  described  operation  is  going  on  with- 
out any  interruption  in  a  practically  continuous 

To  manner,  the  generator  being  alternately  re- 
charged with  ferro-silicon  as  required,  the  solu- 
tion of  caustic  soda  which  is  necessary  for  the 
production  of  hydrogen  being  prepared  according 
to  the  want  in  the  tank  41  without  interrupting 

75  the  operation  of  the  whole  apparatus. 
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The  draining  tank  49  is  preferably  carried  by 
means  of  springs  64  (Fig.  4) ,  a  convenient  sound- 
ing or  other  alarm  device  being  located  on  said 
tank  in  order  to  let  the  operator  know  when 
the  quantity  of  liquid  collected  in  the  lower  part 
of  said  tank  attains  a  conveniently  predeter- 
mined value,  necessitating  the  emptying  of  same. 
A  gauge-glass  could  also  be  provided  on  said  tank 
for  letting  know  the  operator  when  a  draining 
has  to  be  operated  in  said  tank  49.  Indicating 
apparatus  could  also  be  provided  on  the  sepa- 
rator 56  as  well  as  on  epurator  59. 


The  several  pumps  may  be  provided  with  cor- 
responding motors  for  the  operation  of  same,  or 
they  could  be  also  controlled  by  a  common  motor 
if  desired. 

The  invention  applies  for  the  production  of 
°  gaseous  hydrogen  for  any  use  and  more  particu- 
larly for  the  production  of  hydrogen  designed  for 
filling  up  store  tubes  designed  for  inflating  bal- 
loons or  even  for  the  direct  inflating  of  said  bal- 
l0  loons  on  the  very  spot  where  said  inflating  has 
to  take  place. 
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LIKE 
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The  invention  relates  to  an  apparatus  for  stor- 
ing and  conveying  index  cards  and  other  suitable 
articles  in  upright  containers,  or  the  like  by  which 
by  means  of  a  combined  arrangement  of  convey- 
ing mechanisms,  electric  switching  means  and 
selecting  and  adjusting  devices  every  individual 
container  can  be  selectively  automatically  lifted 
from  its  place  in  upright  position  into  a  field  of 
operation  and  subsequently  returned  automati- 
cally and  lowered  on  to  the  same  place  of  rest. 

Apparatus  are  already  known,  in  which  in  a 
box  upright  containers  are  arranged  the  one  be- 
hind the  other  to  be  lifted  singly  by  a  releasing 
device  by  such  a  distance,  that  they  can  be 
gripped  by  hand  to  be  removed  from  the  con- 
tainer. 

The  problem  solved  by  the  present  invention 
far  exceeds  this  problem.  The  selecting  of  an 
index  card  has  not  to  be  effected  visually  and 
the  container  has  not  to  be  removed  from  the 
container  arrangement  by  bodily  force.  The  con- 
tainer arrangement  and  the  working  table  of  the 
operator  have  to  form  a  common  utensil. 

The  work  of  the  person  working  on  the  index 
cards  must  not  be  permanently  interrupted  by 
the  necessity  to  fetch  fresh  containers.  In  the 
interest  of  increasing  the  efficiency  even  the 
slightest  intellectual  diversion  from  the  proper 
work  by  mechanical  searching  has  to  be  limited 
to  a  minimum. 

The  automatic  selecting  of  the  desired  con- 
tainer, corresponding  to  an  adjustment  of  the 
sign  on  the  container  and  on  the  index  card  in 
an  adjusting  device  is  necessary  and  also  an 
automatic  conveying  of  the  container  from  the 
pile  to  the  working  field  which  automatically  fol- 
lows on  the  adjusting.  To  make  the  time  of  con- 
veying as  short  as  possible  the  shortest  conveying 
path  is  the  most  suitable. 

The  arrangement  must  however  be  such  that 
the  greatest  number  of  containers  and  index  cards 
can  be  accommodated  on  the  smallest  space  un- 
derneath the  working  field,  for  instance  in  a 
desk,  and  nevertheless  all  containers  must  be 
conveyed  through  only  one  aperture  of  the  table 
into  the  working  field.  The  apparatus  further 
must  permit  of  using  the  index  cards  with  the 
containers  in  flat  or  upright  position. 

All  these  problems  are  solved  by  the  invention 
wh'ch  will  be  hereinafter  described.  The  descrip- 
tion relates  merely  to  forms  of  construction  and 
to  some  further  examples  of  details  of  the  total 
device. 

The  apparatus  according  to  the  invention  is 
illustrated  by  way  of  example  in  the  accompany- 
ing drawings,  in  which 

Fig.  1  is  a  longitudinal  section  through  a  desk 
like  apparatus  with  upright  containers  for  index 
cards  one  arranged  behind  the  other, 

Fig.  2  a  cross-section  of  Fig.  1  and  shows  the 
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front  side  of  a  vertical  container  raised  from  the 
desk, 

Fig.  3  is  a  top  plan  view  of  Fig.  1,  the  desk 
plate  being  removed, 

Fig.  4  shows  in  longitudinal  section  a  corner 
of  the  desk  and  one  container  in  lifted  position 
and,  in  dash  lines,  in  oblique  position  on  the 
pulled  forward  container  plate, 

Fig.  5  shows  on  larger  scale  the  lamellae  ar- 
rangement of  the  Venetian  blind, 

Fig.  6  is  a  similar  view  as  Fig.  5,  the  lamellae 
being  pushed  aside  at  a  point  through  which  a 
container  has  to  pass, 

Fig.  7  is  a  cross-section  through  the  desk  plate 
with  the  lamellas  of  the  Venetian  blind  and  the 
lateral  guides  of  the  same, 

Fig.  8  is  a  top  plan  view  of  Fig.  7,  the  table  plate 
being  removed, 

Fig.  9  is  a  longitudinal  section  on  line  alb  of 
Fig.  10  and  shows  a  table  with  several  piles  of 
containers, 

Fig.  10  is  a  top  plan  view  of  Fig.  9,  the  desk 
plate  being  removed, 

Fig.  11  shows  in  section  on  line  c/d  of  Fig.  10 
the  bottom  portion  of  the  desk  and  the  lifting 
device, 

Fig.  12  is  a  part  top  plan  view  of  Fig.  10  on 
larger  scale, 

Fig.  13  is  a  longitudinal  section  on  line  e/f  of 
Fig.  10  and  shows  the  lifting  device  in  conjunction 
with  the  adjusting  device,  the  lifting  device  being 
of  different  type  as  shown  in  Figs.  9  to  12, 

Fig.  14  is  a  top  plan  view  on  section  line  g/h 
of  Fig.  13  and  shows  particularly  the  lifting  de- 
vice, 

Fig.  15  is  a  vertical  longitudinal  section  through 
a  portion  of  a  container  arrangement  and  shows 
a  selecting-  and  adjusting  device,  in  which  a  cross 
spindle  is  provided  for  shifting  the  selecting  lever 
and  a  corresponding  contact  arrangement, 

Fig.  16  is  a  cross-section  through  Fig.  15,  the 
table  plate  being  removed, 

Fig.  17  shows  on  larger  scile  a  portion  of  the 
cross  spindle  in  longitudinal  section  with  the 
selecting  lever  and  the  contact  arrangement, 

Fig  18  shows  in  elevation  partly  in  section  the 
device  shown  in  Fig.  17  and  on  a  larger  scale  as 
in  Fig.  16, 

Fig.  19  is  a  part  sectional  view  on  line  g/h  of 
F:g.  20  and  shows  the  contact  springs  and  contact 
lamellas  for  finding  the  desired  container  group 
and  the  magnet  brake  connected  therewith, 

Fig.  20  is  a  completion  of  Fig.  14  and  shows  the 
group  of  contact  springs  and  contact  lamellas  and 
the  coordinated  magnet  brake  not  shown  in  Fig. 
14, 

Fig.  21  is  a  connection  diagram, 

Fig.  22  is  a  completion  of  Fig.  4  and  shows  the 
pressing-on  bars  of  the  container  frame  in  open 
state, 
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Fig.  23  is  a  section  on  line  i/k  of  Fig.  22  and 
shows  the  pressing-on  bars  being  in  closed  state, 

Fig.  24  is  a  section  cn  line  l/m  of  Fig.  23. 

The  desk-like  apparatus,  as  shown  in  Fig.  1, 
consists  of  a  bottom  plate  f ,  side  plates  2  and  a  top 
plate  3.  This  top  plate  3  is  cut  out  so  that  a 
window  4  is  formed.  In  the  desk  containers  5  of 
index  cards  are  arranged  the  one  behind  the 
other,  by  means  of  guide  bars  6  spaced  in  longi- 
tudinal direction.  In  each  container  5  overlap- 
ping pockets  7  for  index  cards  are  piled.  Each 
container  has  a  lid  3  at  the  lower  end.  Electro- 
magnets 9  are  arranged  underneath  the  contain- 
ers and  destined  to  lift  the  selected  container  by 
means  of  cranked  levers  10  when  after  depres- 
sion of  a  corresponding  spring-controlled  key  x, 
the  circuit  is  closed,  so  that  the  selected  contain- 
er is  brought  into  engagement  with  a  conveying 
device  consisting  of  pressing-on  rolls  I  i  driven  by 
means  of  a  transmission  gear  13  from  a  motor 
12.  As  many  keys  x  are  provided  as  there  are 
electromagnets  9,  one  magnet  being  provided  for 
each  container.  The  motor  12  is  actuated  by  a 
contact  key  y.  Fig.  1  shows  in  which  manner  the 
aperture  or  window  4  can  be  opened  or  closed  by 
a  Venetian  blind  consisting  of  lamellas  14.  The 
Venetian  blind  is  rolled  up  by  a  spring-drum  15 
and  can  be  pulled  back  by  hand  for  closing  the 
window. 

As  shown  in  Fig.  4  the  containers  5  may  be 
packed  the  one  tightly  behind  the  other.  One  of 
the  containers,  5a,  is  shown  pushed  out  in  up- 
ward direction  so  that  it  can  be  rearwardly  in- 
clined in  the  direction  of  the  arrow.  The  con- 
tainer can  be  folded  back  by  hand  or  automati- 
cally by  gravity,  or  by  a  stop  against  which  the 
container  strikes  so  that  it  must  tilt  over. 

The  container  is  hingedly  mounted  on  a  foot 
9e  by  a  joint  5d.  This  foot  remains  preferably 
always  in  the  guide  bars  6.  In  Fig.  4  it  is  further 
shown  that  this  container  consists  of  a  carrying 
frame  5b  and  of  a  plate  5c  adapted  to  be  re- 
moved from  the  frame  and  carrying  the  pockets 
7  for  the  index  cards,  said  pockets  overlapping 
one  another,  as  shown  in  Fig.  1.  Laterally  pro- 
jecting pins  !6  of  the  plate  Ese  engage  in  slots  (7 
of  the  carrying  frame  5b  so  that  the  plate  can  be 
pulled  out  to  a  certain  position.  In  the  slots  17 
of  guide  bars  6  forwardly  directed  slots  18  are 
made  through  which  the  container  plate  with  the 
pile  of  index  cards  can  be  removed  from  the 
frame.  Fig.  4  shows  how  the  container  5a  when 
being  lifted  pushes  aside  the  lamellas  14  of  the 
Venetian  blind  at  the  point  through  which  the 
container  projects,  the  lamellas  having  trapezoi- 
dal lower  ends.  This  arrangement  is  shown  on 
larger  scale  in  Figs.  5  and  6.  The  lamellas  14  are 
all  movably  mounted  in  a  frame  which  admits  of 
shifting  the  lamellas  in  forward  or  rearward  di- 
rection by  the  width  of  a  few  lamellas  in  forming 
a  passage  for  a  container  width  so  that  its  lid  8 
can  fold  down.  In  order  that  the  lamellas  bear 
always  tightly  the  one  against  the  other,  springs 
19  and  20  are  arranged  on  each  end  of  the 
lamella  frame  and  slightly  press  on  the  lamellas 
so  that  they  contact  with  one  another.  If  a 
container  is  lifted,  the  lamellas  are  pushed  aside 
at  this  point  in  compressing  the  springs  19  and 
20.  The  frame  which  encloses  the  lamellas  on 
the  edges  consists  of  elements  21  and  22  hingedly 
connected  by  hinge  bolts  23.  The  frame  there- 
fore forms  so  to  say  a  chain  and,  together  with 
the  lamellas  14,  it  can  be  rolled  upon  fixed  guide 
bars  24  by  means  of  a  drum  15  (Fig.  1)  to  open 
the  window  4  in  the  top  plate. 


As  shown  in  Figs.  7  and  8  in  cross-section  and 
top  plan  view  the  lamellas  14  have  lateral  arms 
14a  resting  on  the  guide  edges  22a  of  the  ele- 
ments 22.    The  frame,  the  side  of  which  con- 

5  sists  of  the  continuous  elements  21  and  22,  con- 
sists at  the  lower  and  upper  ends  of  rim  bows  25 
and  28  which  are  connected  by  pivot  bolts  with 
the  actually  last  elements  22,  23. 

Fig.  9  shows  in  longitudinal  section  a  turning 

id  device,  on  which  several  container  piles  are 
mounted.  The  outer  sides  of  the  piles  of  contain- 
ers form,  as  shown  in  Fig.  10,  a  polygon.  Fig.  10 
is  a  top  plan  view  of  Fig.  9.  This  arrangement 
is  practical  in  order  that,  when  turned  about 

15  the  axle  27,  one  pile  of  containers  after  the  other 
can  be  brought  to  below  the  window  4.  The  con- 
tainers 5  are  mounted  on  a  turnable  plate  28 
in  the  manner  described.  This  plate  has  aper- 
tures 29,  as  shown  in  Fig.  10,  which  allow  ac- 

2o  cession  to  the  containers  from  below.  The  plate 
28  is  enclosed  by  a  ring  30  with  a  serrated  bar 
31  with  which  a  motor  32  meshes  for  rotating 
the  plate  and  with  the  same  the  piles  of  con- 
tainers.  The  ring  30  is  guided  by  balls  33  on  a 

25  stationary  ring  34. 

As  shown  in  Fig.  11,  the  containers  5  have 
notches  35  in  which  spring-controlled  pawls  36 
engage  which  are  held  in  the  inoperative  position 
by  the  action  of  springs  3T.  Underneath  the  con- 

30  tamers  blade  springs  38  are  mounted  which  are 
compressed  in  the  inoperative  position.  Under 
each  of  the  containers  two  electromagnets  39  are 
mounted  which,  at  the  actuation  of  the  adjust- 
ing device,  i.e.  when  the  pile  has  been  adjusted 

35  to  the  desired  container,  press  their  iron  cores 
upwards  when  the  circuit  is  closed,  and  thereby 
detach  the  locking  pawls  36. 

Abutment  bars  40  determine  the  lowermost 
position  of  the  containers.    These  bars  40  are 

40  fixed  on  the  carrying  plate  23. 

The  pairs  of  electromagnets  39  coordinated  to 
every  container  are  shown  in  Fig.  11  displaced 
for  spatial  reasons.  These  pairs  of  magnets  are 
only  under  the  window  4  (Fig.  9),  that  is  only 

45  under  the  foremost  set  of  containers. 

As  shown  in  Fig.  13,  the  containers  may  be 
actuated  not  by  magnets  and  contact  keys  co- 
ordinated to  each  container,  but  by  means  of  an 
adjusting  device  consisting  of  an  endless  band 

50  41  on  which  the  signs  of  the  containers  are 
marked.  This  adjusting  device  is  actuated  by  a 
knob  42.  If  the  endless  band  is  moved,  the  turn- 
ing movement  is  transmitted  by  suitable  toothed 
wheel  transmission  in  downward  direction  by  a 

55  band  43  upon  a  selecting  device  44  through  the 
intermediary  of  a  shaft  45.  This  selecting  de- 
vice 44  consists  of  an  endless  band  on  which 
three  levers  46  are  arranged  mutually  displaced 
so  that,  when  a  lever  leaves  the  last  container 

60  of  a  pile  of  containers,  the  next  following  lever 
is  brought  into  conveying  position  under  the  first 
container.  In  this  manner  it  is  possible,  to  at- 
tain the  adjusting  to  a  desired  sign  actually  on 
the  shortest  path  by  turning  the  knob  42  to  the 

05  left  or  to  the  right.  If  this  adjustment  of  the 
adjusting  band  has  taken  place,  the  lever  46  of 
the  selecting  device  is  under  the  desired  con- 
tainer, after  the  group  of  containers  in  which 
this    container    is,    has    been    brought,  by 

70  means  of  the  turning  device  (Figs.  9  to  12)  and 
by  compressing  of  the  contact  key  z,  to  below 
the  working  field.  By  depressing  a  contact  knob 
m  the  electromagnet  47  is  excited  and  actuates 
a  lever  48  having  a  swing  lever  49.   This  swing 

75  lever  49  extends  in  transverse  direction  under 
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the  whole  lower  side  cf  the  containers  and  can 
therefore  push  upward  the  lever  46  of  the  se- 
lecting device  44  actually  adjusted  under  this 
container  and  thereby  lift  the  container. 

Instead  of  the  lever  4fi  electromagnets  may  be 
shiftably  arranged  directly  under  the  containers 
in  order  that  they  can  be  brought  into  engage- 
ment with  every  individual  container. 

At  the  same  time  when  the  electromagnets  47 
are  excited,  also  the  motor  12  is  energized  by 
the  contact  key  y  (Fig.  10)  so  that  the  pressing  - 
on  rolls  1 1 ,  as  soon  as  the  container  comes  into 
engagement  with  them,  convey  this  container  in- 
to the  working  field. 

Fig.  15  shows  another  form  of  construction  of 
a  selecting  and  adjusting  device.  According  to 
Fig.  15,  a  spindle  EO  with  intersecting  double 
screw  threads  is  rotated  by  the  motor  12,  and  a 
nut  51  mounted  on  the  spindle  and  carrying  an 
oscillatable  selecting  lever  52  is  thereby  moved  up 
and  down.  A  contact  spring  53  is  fixed  on  the 
bottom  of  nut  El  and  slides  between  contacts  54 
and  55.  One  contact  54,  55  is  coordinated  to  every 
container.  The  current  paths  from  minus  pole 
to  plus  pole  are  actually  interrupted  at  two  points, 
as  shown  in  Fig.  21.  These  points  may  be  closed 
on  the  one  hand  by  the  contact  spring  4  and 
on  the  other  hand  by  the  adjusting  key,  not 
shown  in  Fig.  15,  coordinated  to  every  pair  of 
contact  lamellas  and  conseauently  to  every  con- 
tainer. If  therefore  an  adjusting  key  58  has 
been  depressed,  the  circuit  is  completely  closed, 
as  soon  as  at  the  upward  and  downward  move- 
ment the  contact  spring  53  of  lever  52  has  come 
into  register  with  the  container  adjusted  in  the 
adjusting  device.  An  electromagnet  57  in  this 
circuit  is  thereby  energized,  which  actuates,  by 
lever  and  red  connection  58,  59,  oscillatable  bars 
69  by  which  the  levers  52  convey  the  container 
in  the  desired  direction  and  bring  it  into  contact 
with  the  press  rolls  1 1 . 

When  several  piles  of  containers  are  arranged 
movable,  that  pile  of  containers  has  to  be  first 
conveyed  to  below  the  v/indow  4,  in  which  the  de- 
sired container  5  is.  With  this  object  in  view 
contact  springs  61  are  arranged  mutually  dis- 
placed on  the  lower  side  of  the  supporting  plate 
28,  as  shown  in  Fig.  19,  for  each  group  of  con- 
tainers, so  that  each  group  has  such  a  contact 
spring  61  at  a  different  distance  from  the  pivot 
axle  27,  as  shown  in  Fig.  20.  These  contact 
springs  slide  below  the  working  field  each  one  be- 
tween two  contact  lamellas  62  fixed  above  the 
bottom  plate  I  and  close  this  interrupting  point 
62  at  this  moment.  If  in  the  adjusting  device  the 
corresponding  group  key  66  is  depressed,  the 
group  is  selected  and  the  circuit  closed  on  both 
interrupting  points,  as  shown  in  Fig.  21.  A  mag- 
net brake  63  inserted  in  the  circuit  cuts  out  the 
motor  32  at  the  moment  of  the  circuit  closing  and 
stops  instantaneously  the  movement  of  the  turn- 
ing device,  so  that  the  desired  group  of  containers 
is  below  the  window  4. 

By  means  of  the  above  described  selecting,  ad- 
justing and  conveying  devices  only  the  desired 
container  can  be  removed  from  the  group  and 
conveyed  into  the  working  field. 

For  working  in  one  of  the  containers  in  a  pile 
of  pockets  with  index  cards  it  is  not  necessary 
to  lift  the  container  up  to  the  hinge  of  lid  8 
above  the  top  plate  of  the  desk.  It  is  preferable, 
to  lift  it  only  so  far,  as  shown  in  Fig.  1,  that  all 


strips  of  the  pile  of  containers  are  above  the  win- 
dow so  that,  after  folding  down  the  cover  plate  8, 
even  the  lowermost  index  card  can  be  removed. 
In  this  manner  the  operator  can  arrange  a 

5  considerably  greater  number  of  index  cards  piled 
the  one  above  the  other  so  that  they  are  visible 
and  can  be  gripped  with  the  hands. 

If,  however,  the  cover  plate  5c  has  to  serve  also 
as  support  for  writing  on  an  index  card,  it  is  ad- 

10  visable  to  pull  out  the  container  so  far,  as  shown 
in  Figs.  4  and  22,  that  the  whole  plate  with  the 
pile  of  containers  and  with  the  cover  plate  8  is 
above  the  window  4.  This  actually  desired 
height  to  which  the  container  projects  from  the 

15  window  can  be  selectively  adjusted  by  a  simple 
device  which  is  not  shown.  In  this  instance  it  is 
necessary  to  mount,  besides  the  end  stop  at  the 
end  of  the  container,  another  stop  above  this  end 
stop  and  adapted  to  strike  against  an  adjustable 

20  bar,  when  this  bar  has  been  shifted  by  a  handle 
in  the  direction  of  the  stop.  This  bar  can  then 
actuate  an  electric  depressible  contact  and  thus 
cut  out  the  motor  12. 
The  container  plates  5c  with  the  walls  7,  over- 
do lapping  the  one  the  other  and  separating  the  in- 
dex cards,  may  be  placed  turned  upside  down 
into  the  carrying  frame,  so  that  the  separating 
walls  can  be  opened  in  downward  direction,  in 
which  case  the  cover  plate  8  would  be  hingedly 

3U  mounted  at  the  top  end,  as  shown  in  Figs.  13  and 
23.  It  is  then  advisable  to  provide  on  the  carry- 
ing frame  5b  pressing  bars  5/  shown  in  Figs.  20 
to  24,  which  overlap  the  side  portions  of  the  walls 
of  the  pockets  7  in  order  to  prevent  tearing  off  of 

35  the  intermediate  walls  between  the  index  cards 
when  they  are  conveyed  back.  These  pressing 
bars  can  be  equipped  with  springs  5g,  Fig.  24,  by 
which  the  pockets  7  for  the  index  cards  are  tight- 
ly pressed  the  one  against  the  other.    If  the  plata 

10  5c  is  pulled  out,  the  pressure  bars  are  oscillated 
upwards  about  hinges  57i  and  it  is  possible  to  write 
on  the  index  cards  without  hindrance.  When 
springing  back  into  the  carrying  frame  the  press- 
ing bars  are  lowered  on  to  the  pile  3c  only  when 

43  this  pile  of  containers  has  been  completely  in- 
serted into  the  carrying  frame  5b. 

The  pressing  bars  5/  may  evidently  have  pawls 
and  thereby  be  held  in  a  certain  opened  or  closed 
position  until  they  are  actuated  accordingly. 

ou  Whereas  in  the  arrangement  of  the  pockets  7 
shown  in  Fig.  23  is  is  advisable  to  equip  the  same 
with  hinges  for  facilitating  the  unfolding,  it  is 
of  advantage  in  the  upright  arrangement  shown 
in  Figs.  1  and  2  to  use  card  pockets  without  hinges 

55  contrary  to  the  known  practical  manipulation  of 
index  cards,  in  order  to  prevent  automatic  and 
unintentional  folding  down  of  the  pockets  and 
thereby  dropping  out  of  the  index  cards. 

The  containers  may  be  arranged  so  that  the 
longitudinal  sides  are  at  the  top  and  bottom  or 
inclined  instead  of  the  short  sides,  so  that  in  the 
container  piles,  when  they  are  conveyed  into  the 
working  field,  the  pockets  can  be  turned  over 
like  the  leaves  of  a  book. 

65  As  regards  the  conveying  device  it  may  be  men- 
tioned that,  instead  of  pressing-on  rolls,  for  in- 
stance rolls  with  toothed  wheels,  pinions  or  the 
like  may  be  provided  or  other  rotating  or  recip- 
rocating mechanisms.  The  conveying  can  be  ef- 

70  fected  also  over  the  whole  length  by  a  single 
device,  for  instance  by  spreadable  lazy  tongs. 
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This  application  is  a  continuation-in-part  of 
my  application  Ser.  No.  50,978,  filed  Nov.  21,  1935. 

The  present  invention  relates  to  a  process  for 
producing  ornamental  figures  from  live  plants 
and  also  to  the  figures  produced  by  said  process. 

The  process  comprises  the  steps  of  shaping  a 
wire  member  or  the  like  to  serve  as  a  basis  or 
core  for  the  desired  ornamental  figure.  The  fig- 
ures, of  course,  may  represent  animals,  puppets, 
or  any  other  desired  article.  After  having  formed 
the  basic  shape  of  the  desired  wire  figure,  a  num- 
ber of  branches  are  placed  about  the  wire  either 
spirally  or  in  parallel  relationship  therewith. 
The  branches  consist  of  the  rhizome  of  a  plant  of 
the  Polypodium  fern  family.  Such  rhizomes  gen- 
erally have  the  form  of  elongated  bodies  which 
sprout  and  they  can,  therefore  be  trimmed  or 
cut  without  destroying  the  vitality  of  the  plant. 
After  having  placed  several  of  the  branches  of 
the  rhizome  about  the  wire  structure  they  are 
secured  in  place  by  wrapping  the  branches  spiral- 
ly with  a  ligature  which  may  be  made  of  metal 
wire  of  a  gauge  smaller  or  lighter  than  the  wire 
core.  It  is,  of  course,  obvious  that  a  series  of 
separate  windings  of  the  ligature  may  be  used 
instead  of  a  spiral  winding,  but  the  latter  is 
preferable  since  it  consumes  less  time  and  ma- 
terial and  is  equally  effective.  The  figure  when 
completed  may  be  suspended  in  the  air  and  the 
rhizome  will  grow  and  sprout  when  sprinkled 
with  water  occasionally.  It  has  been  found  that 
the  rhizome  of  the  Polypodium  fern  family  which 


normally  grows  in  the  soil  may  be  kept  alive  in 
the  air  by  merely  watering  if  a  plurality  of  the 
branches  are  bound  together  and  thereby  held 
in  intimate  contact  with  each  other.    If  the 

5  branches  of  the  rhizomes  should  be  separately 
suspended  in  the  air  they  will  not  grow  or  sprout. 
So,  a  characteristic  feature  of  the  invention  is  the 
particular  method  of  placing  rhizomes  together 
so  as  to  grow. 

10     In  the  drawing, 

Fig.  1  discloses  a  completed  figure  which  repre- 
sents the  body  of  a  monkey, 

Fig.  2  is  a  cross-section  taken  on  the  line  2 — 2 
of  Fig.  1  on  an  enlarged  scale,  and 

15  Fig.  3  is  a  longitudinal  sectional  view  of  the 
same. 

Referring  now  more  particularly  to  the  draw- 
ings, in  which  similar  reference  characters  are 
employed  in  the  several  views,  a  represents  the 

20  main  body  of  the  figure  forming  the  trunk  and 
head  of  the  monkey,  b  indicates  the  arms,  legs, 
and  tail  of  the  monkey  and  c  the  ligature  serv- 
ing to  bind  the  branches  d  of  the  rhizome  to- 
gether about  the  wire  frame  e. 

25  It  can  be  seen  in  Fig.  3  that  the  branches  d 
of  the  rhizome  may  be  arranged  in  overlapping 
relationship  along  the  wire  frame  e  and  in  inti- 
mate contact  with  each  other.  This  arrange- 
ment enables  the  branches  to  retain  moisture 

30  and  grow  as  they  would  in  the  soil. 
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This  invention  relates  to  mercerizing  baths 
and  treatments  with  caustic  alkali,  containing 
reaction  products  of  organic,  aliphatic,  aromatic 
and  heterocyclic  compounds  with  alcoholic  or 
phenolic  hydroxyls,  with  compositions  of  phos- 
phoric acids  poorer  in  water  than  orthophos- 
phoric  acid. 

In  textile  processes  use  is  frequently  made  of 
alkaline  baths.  There  are,  in  addition  to  boiling 
out  processes,  mercerizing  treatments  and  treat- 
ments with  caustic  alkali.  Mercerizing  generally 
is  carried  through  at  an  alkali  content  of  the 
liquor  of  9%  or  higher  than  9%,  whereas  in  the 
process  with  caustic  alkali  the  alkali  content 
should  preferably  be  lower  than  9% .  Mercerizing 
is  characterized  by  the  feature,  that  the  treat- 
ment in  aqueous  alkali  solutions  is  combined  with 
a  drawing  process  or  a  process  to  prevent  shrink- 
age, in  order  to  obtain  by  compensation  of  ten- 
sions in  connection  with  chemical  reactions  a 
fibre-material  being  in  a  higher  degree  brilliant 
than  grey-material.  Treatment  with  caustic 
alkali,  especially  applied  in  the  manufacture  of 
cellulose  wool,  is  to  cause  shrinkage,  improve- 
ment and  levelling  of  dye-stuff  affinity. 

In  both  cases  it  is  desired  that  the  fibres  in- 
troduced into  the  lyes  are  uniformly  steeped 
(wetted  out),  and  that  such  untreated  fibres, 
which  are  difficult  to  wet,  sink  down  immediately. 
Different  products  have  been  proposed  for  said 
purposes,  particularly  phenols  and  combinations 
thereof  with  alcohols,  tetrahydrofurfuric  alco- 
hol, naphthenic  alcohol,  terpene  alcohol,  pineoil, 
hydrocarbons,  chlorinated  hydrocarbons,  amines, 
ketones,  heterocycles.  aliphatic  alcohol  sulphon- 
ates,  fatty  acid  condensation  products,  protein 
condensation  products  and  the  like. 

I  have  found  that  for  these  purposes  also  the 
reaction  products  of  organic,  aliphatic,  aromatic 
and  heterocyclic  compounds  with  alcoholic  or 
phenolic  hydroxyls,  with  compositions  of  phos- 
phoric acids  poorer  in  water  than  orthophos- 
phoric  acid,  for  example  pyrophosphoric  acid, 
metaphosphoric  acid,  polyphosphoric  acid,  P2O5, 
phosphorus  and  the  like,  are  suitable. 

As  contrasted  with  sodium  phosphates  and  or- 
ganic esters  of  orthophosphoric  acids,  which  do 
not  sufficiently  or  not  at  all  disperse  in  alkali 
solutions,  and  esters  of  triethylphosphate,  which 
can  only  be  applied  within  a  very  restricted  range 
of  concentration,  the  products  of  the  present  in- 
vention have  the  capacity  of  dissolving  in  alkali 
solutions  of  any  concentration  and  of  acting  as 
wetting  agents.  By  this  quality  they  excel  most 


of  the  known  mercerizing  agents,  which  can  only 
be  employed  within  certain  limits  of  concentra- 
tion. 

It  is  therefore  an  important  progress  to  have 

5  found  a  mercerizing  agent  available  for  any  con- 
centration of  lye.  The  new  products  have  the 
further  advantage  of  not  being  volatile.  The 
baths  prepared  therewith  consequently  keep  their 
properties  and  efficiency,  even  on  standing  for  a 

10  longer  time.  Besides,  these  combined  products 
show  a  better  wetting  effect  than  their  compo- 
nents, and  their  constitution  remains,  even  after 
days,  the  same,  whereas  cresolic  lyes  for  example 
tend  to  condensation. 

15  In  addition,  the  products  according  to  the  pres- 
ent invention  have  another  excellent  quality  con- 
sisting in  the  fact,  that  the  phosphorus  content 
of  the  bath  exerts  a  favourable  effect  on  the  fibre, 
especially  cellulose  wool,  in  so  far  as  breakage 

20  strength  of  the  fibre  at  following  rinsing  is,  even 
at  critical  alkali  concentrations,  much  higher 
than  with  known  mercerizing  agents.  Finally, 
the  new  products  have  dissolving  properties  for 
such  material  which  slightly  mix  with  lyes  or 

25  tend  to  crystallization  and  condensation  of  the 
lyes,  as  for  example  xylenol. 

The  new  products  may  be  employed  either 
alone,  or  in  combination  with  each  other  or  with 
one  or  more  of  the  known  wetting  agents.  More- 

30  over,  products  and  combinations  can  be  pre- 
pared, which  cause:  rapid  wetting  and  immediate 
sinking  down  of  the  wetted  material,  shrink- 
age effect  of  any  desired  degree,  differentiated 
preservation  cf  the  part  of  artificial  fibres,  where- 

j.l  by  various  effects  of  fibre  mixtures  may  be  ob- 
tained. 

Example  1. — 50  parts  of  ethylmeta phosphate 
are  mixed  with  50  parts  of  acetone;  20  ccm  of  this 
mixture  are  added  to  a  20%  caustic  soda  lye. 
40  Example  2. — 15  g  of  the  reaction  product  of 
40  g  of  metaphosphoric  acid  with  108  g  of  cresol. 
and  5  g  of  ethylmetaphosphate  are  added  to  a 
35%  caustic  soda  lye. 

Example  3. — 10  ccm  of  the  reaction  product  of 
45  20  g  of  metaphosphoric  acid  with  108  g  of  cresol 
are  added  to  a  20%  potash  lye. 

Example  4. — 20  g  of  the  reaction  product  of  20 
g  of  metaphosphoric  acid  with  122  g  of  xylenol, 
are  mixed  with  10  g  of  triethanolamine,  30  g  of 
50  ethylmetaphosphate  and  40  g  of  the  reaction 
product  of  20  g  of  metaphosphoric  acid  with  108  g 
of  cresol;  15  g  of  this  mixture  are  added  to  one 
litre  of  caustic  soda  lye  of  7°  Be. 
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The  invention  concerns  the  production  of  ho'- 
low  products  of  every  kind,  especially  cylindrical, 
conical,  ball-shaped,  bladder-shaped  and  ellip- 
soidal hollow  shaped  products  from  sheet?  shaped 
accordingly,  from  cellulose  derivatives. 

It  has  already  been  proposed  to  produce  hollow 
shaped  cellulose  products  by  treating  a  jelly-like 
skin  cf  viscose,  i.  e.  a  strong  alkaline  film  from 
cellulose  xanthcgenate,  to  begin  with  with  a  solu- 
tion of  sodium  chloride,  and  then  with  a  solution 
of  zinc  sulfate,  zinc  chloride,  lead  acetate  or  tin 
dichloride.  During  this  treatment  the  skin  is 
supposed  to  part  in  two  or  split  in  two  lengthways, 
while  the  edges  remain  a  combined  whole.  The 
skin  thus  doubled  is  blown  up  by  inner  pressure 
of  a  liquid  injected  into  it,  whereby  a  hollow  prod- 
uct is  obtained.  This  process,  however,  cannot 
be  carried  out,  at  least  not  in  case  undamaged 
hollow  shaped  products  are  wanted,  because 
neither  starting  material  nor  treating  agent  are 
suited  for  carrying  this  process  into  effect. 

According  to  the  present  invention  it  has  been 
found  that  hollow  shaped  products  can  easily  be 
produced  from  sheets  shaped  accordingly,  for 
example  cylindrical  hollow  products  from  rib- 
bon-shaped sheets  or  ball-shaped  hollow  products 
from  circular  sheets,  by  using  as  starting  material 
sheets  from  organic  cellulose  esters  or  ethers  or 
from  nitro  cellulose,  that  is  from  cellulose  de- 
rivatives free  from  sulphur,  and  in  subjecting 
these  sheets  to  partial  saponification  and  simul- 
taneous swelling.  By  this  treatment  on  the  one 
hand  the  sheets'  strength  is  reduced  from  the 
outside  towards  the  inside,  or  vice  versa  is  in- 
creased from  the  inside  towards  the  outside. 
Therefore  the  so  treated  bodies  may  by  mechan- 
ical treatment  be  opened  at  the  spot  which  is 
least  resistant.  Thus  a  hollow  shaped  product 
is  obtained. 

For  the  production  of  hollow  shaped  products 
sheets  from  organic  cellulose  esters,  for  example 
cellulose  acetate,  formate,  propionate,  butyrate, 
tolylsulfonate,  or  nitrocellulose,  or  mixed  esters, 
for  example  nitro  formate  or  butyryl  acetate,  or 
cellulose  ethers,  for  example  methyl,  ethyl  or 
benzyl  cellulose  are  employed. 

Preferably  such  sheets  from  cellulose  esters  are 
employed,  which  have  been  admixed  with  soften- 
ing agents,  especially  phthalic  acid,  for  example 
diethyl,  dibutyl  or  dimethylglycol  phthalate  as 
they  are  known  under  the  Trade  Mark  "Palatinol 
A,  C  or  O",  furthermore  castor  oil,  paraffin  oil, 
triphenyl  or  tricresyl  phosphate. 

In  carrying  out  the  invention  the  sheets,  which 
somehow  represent  a  cross  section  of  the  tri- 
dimensional desired  product,  which,  for  example 
during  the  production  of  tubes  represent  a  rib- 
bon-like sheet,  are  subjected  to  partial  saponifi- 
cation and  simultaneous  swelling,  by  which  treat- 
ment their  strength  is  reduced  from  the  outside 


towards  the  inside,  or  increased  from  the  inside 
towards  the  outside.  Their  strength  may  be  di- 
minished or  their  compactness  be  changed  to  such 
an  extent  that  it  dissolves  in  the  treating  agent  or 

5  in  a  constituent  thereof.  The  treating  agent  is 
equally  affecting  both  of  the  frontal  sides  as  well 
as  the  edges  of  the  sheet  and  is  penetrating 
towards  the  centre  of  the  sheet. 

As  treating  agent  a  mixture  of  saponiiyine 

10  agent  and  swelling  agent  is  used.  According  to 
the  kind  of  starting  material  basic  agents,  Coi 
example  sodium  hydroxide,  potassium  hydroxide, 
soda  lye,  milk  of  lime,  ammonia,  aminos  or  strong 
acids,  for  example  sulphuric  acid,  hydrochloric 

15  acid  or  nitric  acid  are  used.  As  sv/eirm:  agents 
in  almost  all  cases  alcohols,  such  as  methyl,  ethyl 
or  isopropyl  alcohol  may  be  employed.  Solvents 
may  be  used  for  the  sheet-suostanc*  a$  veil,  pro- 
vided that  their  effect  of  solving  Is  suppressed  by 

20  a  non-solvent  to  such  an  extent  that  only  a  swell- 
ing effect  takes  place.  For  swelling  primary  cel- 
lulose triacetate  the  following  swelling  agents  or 
solvents  are  suitable:  glacial  acetic  acid  chloro- 
form or  methylene  chloride.    For  swelling  sec- 

25  ondary  cellulose  triacetate  the  following  swell- 
ing agents  or  solvents  are  suitable:  methylene 
chloride,  acetone,  methyl  ethyl  ketone,  dioxane, 
benzyl  alcohol,  cyclo  hexanon,  methyl  glycol  and 
diacetone  alcohol.    For  swelling  cellulose  nitrate 

30  acetone  or  other  ketones  or  mixtures  from  alco- 
hol and  ether  are  suitable.  For  swelling  formvl 
cellulose,  pyridine,  formic  acid,  furfurol,  glycol 
or  ethylenechlorhydrine  are  suitable.  In  almost 
all  cases  hydrocarbons,  such  as  benzene,  toluene 

35  or  xylene  or  water  may  be  used  as  non -solvents. 
The  solving  effect  of  some  of  the  solvents  may  be 
suppressed  by  alcohols  which  have  swelling  quali- 
ties. Sheets  from  cellulose  triacetate  being  used 
carbon  tetrachloride  as  well  as  ethers,  for  exampie 

40  diethyl,  dipropyl  or  butylamyl  ether  may  be  em- 
ployed.   Sheets  from  formyl  cellulose  being  em- 
ployed the  effect  of  the  solvent  may  be  suppressed 
by  the  addition  of  acetone. 
In  some  cases  one  does  not  succeed  in  produc- 

45  ing  a  homogenous  mixture  of  the  saponifying 
agent,  the  swelling  agent  and  if  desired,  a  non- 
solvent.  In  such  cases  a  further  solvent  may 
be  added,  which  has  a  homogenising  effect  on  the 
mixture.    For  example  in  a  mixture  of  sodium 

50  hydroxyde  as  swelling  agent,  methylene  chloride 
as  solvent  and  ethyl  alcohol  as  non  solvent,  which 
mixture  is  suitable  for  treating  sheets  from  cel- 
lulose triacetate,  sodium  hydroxyde  sedates.  If, 
however,  methyl  alcohol  is  added  to  this  mixture, 

55  a  homogenous  mixture  is  obtained,  which  does 
not  separate  into  layers. 

When  treating  a  sheet  with  such  a  mixture  of 
saponifying  agent  and  swelling  agent  or  saponify- 
ing agent,  solvent  and  non-solvent,  if  desired 

60  with  the  addition  of  a  homogenising  agent,  the 
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swelling  agent  or  solvent  respectively  is  pene- 
trating from  the  surface  to  the  core  of  the  sheet 
with  a  certain  velocity,  whilst  the  saponifying 
agent  or  the  non-solvent,  which  suppresses  the 
solving  effect  of  the  solvent  or  both  of  them  are  5 
diffusing  into  the  sheet  with  less  rapidity.  Sheets 
are  obtained,  which  in  their  inner  part  are  swoll- 
en or  even  solved  to  a  far  reaching  extent  by  the 
swelling  agents  or  the  solvents  respectively,  while 
the  strength  of  the  edges,  or,  in  other  words,  of  10 
the  whole  surface,  is  only  slightly  changed  or 
even  increased  by  help  of  the  saponifying  agent 
or  the  non-solvent  respectively.  Usually  there 
is  not  an  abrupt  but  a  very  gradual  transition 
from  the  inside  towards  the  outside.  15 

This  treatment  being  concluded  it  is  very  easy 
to  split  up  the  sheet  at  its  least  resistant  spot, 
that  is  according  to  its  shape  either  in  the  cen- 
tre or  along  its  axis  or  around  a  central  plane. 
Thus  a  hollow  shaped  product  is  obtained.  This  20 
may  easily  be  effected  by  mechanical  methods, 
such  as  rubbing  or  shoving  one  surface  against 
the  other,  for  example  holding  the  sheet-like 
product  between  thumb  and  forefinger  and  then 
letting  pass  one's  thumb  over  one's  forefinger,  or  05 
treating  it  between  squeezing  rollers  or  a  wring- 
ing-machine.  Another  method  consists  in  bulg- 
ing out  the  treated  sheet  by  passing  through  liq- 
uids or  blowing  it  up  by  gases.  There  are  two 
embodiments  of  the  last  method.  Either  liquid  so 
or  gas  are  injected  into  the  treated  sheet  from 
the  outside,  or  gases  are  produced  in  the  inside 
of  the  sheet,  for  example  by  adding  liquid  which 
is  boiling  at  low  temperatures,  to  the  treating 
agent.  This  liquid  penetrates  into  the  inner  part  35 
of  the  sheet  and  evaporates  when  the  sheet  is 
heated. 

In  many  cases  the  hollow  shaped  products  are, 
if  desired  after  drying,  ready  for  use.  In  some 
cases  the  insides  of  the  bulged  out  shaped  product  40 
tend  to  stick  together  and  combine  again.  This 
tendency  must  be  avoided  by  drying  or  rinsing, 
in  order  to  destroy  or  wash  out  the  sticky  sub- 
stance. 

The  hollow  shaped  products  according  to  the  45 
invention  may  serve  for  various  purposes  accord- 
ing to  their  shape  and  to  the  kind  of  material 
they  are  produced  from.  Thus  tubes  are  obtained 
from  ribbon-like  sheets,  which  may  for  example, 
according  to  the  starting  material,  be  used  as  50 
fuel  piping  or  artificial  sausage  skin.  From  cir- 
cular or  round  sheets  bladder-shaped  hollow 
products  are  obtained,  which  may  serve  as  hog 
bladders  or  balloons.  Furthermore  a  great  vari- 
ety of  seamless  bags  of  every  kind,  which,  for  55 
example  may  be  made  use  of  in  the  food  industry, 
may  be  produced.  There  are  of  course,  still  many 
products,  such  as  finger-stalls,  gloves  and  so  on, 
which  can  be  produced  in  the  aforedescribed  way. 

Examples  fi0 

(1.)  Ribbons,  cut  from  a  sheet  which  is  5  mm 
strong,  from  secondary  cellulose  triacetate,  are 
submerged  into  a  bath  which  consists  of  5  volumes 
of  an  aqueous  solution  of  30%  sodium  hydroxide,  <;.- 
55  volumes  of  methylene  chloride,  20  volumes  of 
ethyl  alcohol  and  20  volumes  of  methyl  alcohol, 
lor  5  minutes.  During  this  treatment  the  follow- 
ing reactions  take  place: 

The  methylene  chloride,  which  has  a  swelling  70 
effect  on  the  cellulose  triacetate  is  penetrating 
'•apidly  from  the  surface  and  the  edges  of  the 
cellulose  triacetate  ribbon  into  its  centre  (inner 
part;.    The  ethyl  alcohol,  which  is  suppressing 


the  solving  effect  of  the  methylene  chloride  to  a 
far  reaching  extent,  diffuses  into  the  sheet  with 
less  rapidity.  The  sodium  hydroxide  solution, 
which  serves  as  saponifying  agent,  is  penetrating 
still  slower.  At  the  end  of  the  treatment  the 
sheet,  which  is  now  highly  swollen,  consists  in  its 
central  inside  of  non  or  almost  non  saponified 
cellulose  triacetate,  which  has  been  swollen  in 
methylene  chloride  or  even  a  solution  of  cellulose 
triacetate  in  methylene  chloride.  The  layers  ly- 
ing between  centre  and  surface  consist  of  cellu- 
lose triacetate  which  is  swollen  to  a  lesser  degree 
but  saponified  to  a  higher  degree.  Finally  the 
sheet's  surfacial  layers  consist  of  cellulose  triace- 
tate which  has  been  saponified  to  a  still  higher 
degree  and  is  only  slightly  swollen.  The  strength 
of  the  treated  sheet  is  diminishing  gradually 
from  the  outside  towards  the  inside,  the  inner 
part  representing  even  a  solution  of  cellulose  tri- 
acetate in  methylene  chloride.  If,  by  experiment, 
such  a  sheet  is  thrown  into  a  water  bath,  the 
temperature  of  which  lies  above  the  boiling  point 
of  the  methylene  chloride,  the  methylene  chloride 
within  the  swollen  sheet  evaporates  and  blows  up 
the  ribbon-like  sheet  into  a  cylindrical  or  ellip- 
soidal product  respectively. 

For  hollowing  out  the  sheet  another  method 
may  be  used,  by  which  it  is  treated  between 
squeezing  rollers  or  is  cut  open  at  one  end,  into 
which  a  jet  of  water  is  lead  and  passed  through 
the  sheet.  By  another  embodiment  the  sheet 
is  brought  into  a  room  heated  to  a  temperature, 
which  lies  above  the  boiling  point  of  methylene 
chloride.  A  tube-like  product  is  received,  which 
may,  for  example,  serve  as  artificial  sausage  skin. 

(2.)  Sheet  products  shaped  like  a  tub  which 
it:  pressed  together  (tub=German  "Butte"  or 
"Butte")  are  cut  out  of  a  sheet  from  cellulose  tri- 
acetate. These  shaped  products  are  treated  in  a 
rotating  fulling  tub  for  3  minutes  with  a  mix- 
ture, which  consists  of  20  volumes  of  an  aqueous 
solution  of  sodium  hydroxyde  of  30%,  40  volumes 
of  methylene  chloride,  30  volumes  ethanol  and  10 
volumes  methanol.  Hereafter  this  bath  is  led 
away  from  the  fulling  tub,  which  is  filled  again 
with  hot  water.  The  tubs  are  inflated  and  rep- 
resent artificial  tubs.  When  cooling  down  they 
collapse  again.  They  may,  however,  be  blown 
up  again  at  any  time,  and  be  used  as  containers 
for  meat  products. 

(3.)  Rectangular  sections  of  a  sheet  from  cel- 
lulose nitrate  are  treated  in  a  bath  consisting  of 
66  parts  of  a  mixture  of  5  parts  of  alcohol  with 
3  parts  of  ether,  34  parts  of  Palatinol  and  10 
parts  of  an  aqueous  solution  of  sodium  sulfide 
for  2  minutes.  The  mixture  of  alcohol  and  ether 
selected  for  the  purpose  has  a  strong  swelling 
effect  on  the  cellulose  nitrate  and  penetrates  into 
the  sheet  very  rapidly.  The  softener,  on  the 
contrary,  does  not  only  reduce  this  swelling  but 
even  prevents  it  and  diffuses  rather  slowly  into 
the  sheet.  Finally  the  sodium  sulfide  splits  off  the 
nitro  groups.  The  result  is  a  sheet  with  a  highly 
swollen  or  even  solved  core,  which  is  surrounded 
by  a  number  of  layers,  which  according  to  their 
position,  are  still  less  swollen  and  still  more  di- 
nitrated.  After  this  treatment  the  swollen  rec- 
tangular sections  are  brought  into  a  steam  of  hot 
air,  in  which  they  are  blown  up  and  represent 
p  bag-like  product.  The  bags  may  be  cut  open 
on  one  side  and  closed  by  gluing  or  some  other 
arrangement.  They  may  be  used  as  bags  for  ex- 
plosives. 

WALTER  OPAVSKY. 
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This  invention  relates  to  the  manufacture  of 
nitrates  of  metals  of  the  alkaline  metal  group  and 
has  for  its  object  a  process  by  means  of  which  it 
is  made  commercially  possible  to  manufacture 
the  desired  nitrates  in  a  solid  form  from  readily  5 
available  solutions  of  other  nitrates  and  by  the 
aid  of  inexpensive  solutions  of  alkali  metal  salts 
other  than  nitrate. 

The  present  application  is  a  continuation  in 
part  of  my  pending  application  Serial  No.  727,832,  10 
filed  on  the  26th  of  May  1934,  which  application 
is  a  continuation  in  part  of  my  prior  application 
Serial  No.  618,942,  dated  23rd  of  June  1932. 

In  the  manufacture  of  nitrogen  oxygen  com- 
pounds from  atmospheric  nitrogen,  nitrate  solu-  15 
tions  are  obtained  by  reacting  upon  compounds  of 
alkaline  or  alkaline  earth  metals  with  dilute  ni- 
trous gases  or  nitric  acid  obtained  by  the  absorp- 
tion of  nitrous  gases  in  water.  Large  quantities 
of  sodium  and  calcium  nitrates  in  a  dry  or  solid  20 
form  are  produced  by  evaporation  of  the  nitrate 
solutions  so  obtained. 

In  the  conventional  manufacture  of  calcium 
nitrate  from  synthetic  nitric  acid  and  limestone  ' 
(or  other  calcium  compounds,  such  as  for  exam-  25 
pie  phosphate  rock)  the  raw  material  is  dissolved 
in  a  nitric  acid  of  a  strength  of  between  30  and  60 
percent.    The  acid  most  frequently  employed, 
however,  has  a  strength  of  between  50  and  55  per- 
cent but  under  certain  circumstances  acid  of  a  30 
percentage  as  low  as  20  percent  is  also  sometimes 
employed. 

The  concentration  of  the  resulting  solutions  of 
calcium  nitrate  will  correspond  to  the  concentra- 
tion of  the  acid  employed  and  will  be  between  30  35 
and  60  percent  when  a  nitric  acid  of  between  30 
and  60  percent  has  been  employed  to  dissolve 
limestone.  If  the  raw  material  is  a  dolomite  or 
other  limestone  containing  magnesium  carbon- 
ate, the  solutions  will  contain  a  corresponding  40 
percentage  of  magnesium  nitrate.  If  the  raw 
material  employed  is  a  phosphate  rock  the  per- 
centage of  alkaline  earth  metal  nitrate  in  the  so- 
lution, resulting  after  the  removal  of  phosphoric 
acid  may  sometime  be  as  low  as  about  20  percent.  45 

The  sodium  nitrate  solutions  obtained  by  the 
absorption  of  residual  dilute  nitrous  gases  in  so- 
dium carbonate  usually  contain  about  20-30  per- 
cent (most  frequently  about  22  percent  of  sodium 
nitrate) .  50 

Sodium,  potassium  or  ammonium  nitrate  may 
be  obtained  from  the  calcium  nitrate  solutions 
above  referred  to  for  example  by  double  decom- 
position with  sodium,  potassium  or  ammonium 
sulphate  and  subsequent  evaporation  of  the  re-  55 


suiting  sodium,  potassium  or  ammonium  nitrate 
solution.  In  such  a  process  large  quantities  of 
calcium  sulphate  (gypsum)  are  obtained  as  a  by- 
product, which  is  of  little  or  no  commercial  value. 
In  addition,  the  obtained  solutions  of  alkaline 
metal  nitrates  contain  small  percentages  of  dis- 
solved gypsum,  which  complicates  the  recovery  of 
the  solid  nitrates  by  evaporation. 

Other  methods  for  the  conversion  of  nitrates 
of  calcium  or  other  metals  into  a  nitrate  of  a  dif- 
ferent metal  are  also  known.  All  of  these  prior 
methods,  however,  involve  drawbacks  and  diffi- 
culties of  various  kinds  and  are  not  satisfactory 
from  a  commercial  point  of  view,  particularly  in 
their  application  on  the  nitrate  solutions  above 
referred  to. 

In  the  process  which  is  the  object  of  the  pres- 
ent invention  important  advantages  are  obtained 
as  compared  with  the  known  process  for  the  con- 
version of  nitrate  of  one  metal  into  a  nitrate  of 
a  different  metal. 

An  important  feature  of  the  process  according 
to  the  invention  consists  in  the  use  of  a  base-ex- 
changing substance  (of  the  zeolite  or  permutite 
type)  as  a  means  to  bring  about  the  conversion 
of  nitrates  contained  in  solutions  of  the  nature 
above  referred  ot. 

Another  important  feature  of  the  invention 
consists  in  the  method  of  operation  according  to 
which  three  different  solutions — viz.  a  nitrate  so- 
lution of  a  considerable  degree  of  concentration, 
a  washing  liquid  free  from  substances  which 
would  contaminate  the  products  to  be  obtained, 
and  a  regenerating  solution  of  an  alkali  metal  salt 
other  than  a  nitrate — are  passed  in  continuous 
sequence  and  in  immediate  contact  with  one  an- 
other in  a  downward  direction  through  a  com- 
paratively high  layer  of  the  base-exchanging  sub- 
stance. 

Other  important  features  of  the  invention  will 
appear  from  the  following  description. 

The  described  process  is  particularly  adapted 
for  the  manufacture  of  alkaline  metal  nitrate 
but  it  is  applicable  also  in  the  manufacture  of 
other  metal  salts. 

An  important  application  of  the  process  ac- 
cording to  the  invention  consists  in  the  manufac- 
ture of  sodium  or  potassium  nitrate  from  calci- 
um and/or  magnesium  nitrate  and  sodium  or  po- 
tassium chloride. 

Another  important  application  of  the  invention 
is  the  manufacture  of  potassium  nitrate  from 
sodium  nitrate  and  potassium  chloride  or  sul- 
phate. 

A  further  application  of  the  process  consists  in 
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the  conversion  of  sodium  nitrate  and  ammonium 
carbonate  and  sodium  or  potassium  chloride  into 
ammonium  nitrate  and  sodium  or  potassium  car- 
bonate as  an  intermediate  step  in  the  manufac- 
ture of  sodium  or  potassium  nitrate  from  nitrous 
gases  and  alkaline  metal  chlorides,  as  described 
in  my  prior  application,  Serial  No.  618,943. 

When  the  invention  is  employed  for  the  manu- 
facture cf  sodium  nitrate  from  a  calcium  nitrate 
solution,  one  may  for  example  proceed  as  follows: 

To  commence  with,  one  has  a  calcium  nitrate 
and  a  sodium  chloride  solution,  also  zeolite  sat- 
urated with  sodium  salts,  in  other  words,  sodium 
zeolite.  The  zeolite  must  be  of  a  quality  through 
which  liquids  easily  penetrate,  and  must  be  com- 
posed of  grains  of  a  suitable  size  (for  example 
0,4-0,8  mm  diameter).  It  is  placed  inside  a 
container  that  may  be  a  few  metres  high,  and  is 
deposited  on  a  perforated  plate  or  the  like.  The 
major  part  of  the  space  in  the  container  is  occu- 
pied by  the  zeolite,  which  forms  a  horizontal 
surface  at  the  top.  In  the  upper  part  of  the  con- 
tainer there  are  devices  for  the  liquid  supply,  and 
at  the  bottom  there  are  outlet  devices,  through 
which  the  liquid  may  be  discharged. 

When  starting  the  process,  the  container  is 
filled  with  water  that  is  particularly  free  from 
air,  until  it  reaches  just  above  the  surface  of  the 
zeolite.  The  best  way  of  carrying  out  the  first 
filling  process  is  to  press  the  water  slowly 
through  the  zeolite  from  below,  thus  eliminating 
the  air  from  the  interstices  of  the  zeolite  layer. 

In  order  to  avoid  the  formation  of  air  bubbles 
while  the  process  is  in  operation,  all  the  liquids 
supplied  to  the  container  are  first  rendered  free 
from  air  to  the  greatest  possible  extent,  for  in- 
stance, by  placing  them  under  vacuum.  Air  bub- 
bles have  the  effect  of  lowering  the  efficiency  of 
the  plant.  This  is  at  least  in  part  due  to  the 
fact  that  the  bubbles  obstruct  the  passage  of 
liquid  between  the  zeolite  particles,  thereby  re- 
tarding the  flow  through  the  zeolite  bed,  caus- 
ing disturbances  in  the  uniform  movement  of  the 
various  layers  of  liquid  (see  later).  Owing  to 
the  fact  that  vacuum  sometimes  occurs  in  cer- 
tain parts  of  the  zeolite  bed,  gas  bubbles  may  be 
formed  in  the  flowing  liquid  even  if  gas  is  present 
only  in  a  dissolved  condition  in  any  one  of  the 
liquids  which  pass  through  the  zeolite  bed  or 
beds.  It  is  of  great  practical  importance  there- 
fore that  the  liquids  are  free  from  gaseous  con- 
stituents before  they  are  subjected  to  the  zeolite 
treatment.  By  means  of  suitable  devices  care  is 
taken  that  the  level  of  the  liquid  remains  prac- 
tically stationary  through  the  entire  process,  that 
is  to  say,  just  above  the  surface  of  the  zeolite. 
When  the  apparatus  is  in  operation,  the  zeolite 
will  thus  remain  in  liquid  all  the  time.  For  sup- 
plying the  liquids  while  the  process  is  in  opera- 
tion, a  suitable  spraying  or  distributing  device 
is  installed  at  the  top  of  the  container,  having 
several  outlets  just  above  the  surface  of  the  layer 
of  zeolite  and  evenly  distributed  above  it,  but  un- 
der the  level  of  the  above  mentioned  liquid. 

After  the  container  has  been  filled  with  water, 
a  calcium  nitrate  solution  of  a  considerable  de- 
gree of  concentration  is  supplied  through  the 
aforementioned  sprayers  to  the  layer  of  sodium 
zeolite.  The  solution  is  evenly  distributed  over 
the  surface  of  the  zeolite  and  sinks  downwards, 
displacing  on  its  way  a  corresponding  quantity 
of  water,  which  runs  away  at  the  bottom  of  the 
container.  During  this  process,  the  calcium  from 
the  nitrate  solution  gradually  is  incorporated  in 
the  zeolite,  calcium  zeolite  being  formed,  whilst 


sodium  in  equivalent  proportions  is  forced  out  of 
the  zeolite,  sodium  nitrate  being  formed  in  the 
solution.  During  the  operation  of  the  process  an 
equally  large  quantity  of  liquid  is  discharged 
5  from  the  bottom  of  the  container  as  that  which 
is  supplied  to  the  zeolite  at  the  top  of  the  con- 
tainer. 

At  this  stage  in  the  process  there  is  a  nitrate 
solution  on  top  and  water  just  beneath  it,  and  the 

10  liquids  move  gradually  downwards  through  the 
zeolite.  When  a  suitable  period  has  elapsed,  the 
supply  of  calcium  nitrate  solution  is  interrupted, 
water  being  supplied  through  the  spray  device 
instead.   After  a  certain  time  there  will  thus  be 

15  three  different  layers  in  direct  contact  with  each 
other  moving  downwards  through  the  zeolite,  viz. 
first  water,  then  the  nitrate  solution  and  finally 
water.  As  the  nitrate  solution  now  comes  con- 
tinually into  contact  with  sodium  zeolite  that  has 

20  not  been  converted,  it  will  gradually  become  more 
enriched  with  sodium  nitrate,  whilst  the  quan- 
tity of  calcium  nitrate  decreases.  After  fresh 
water  has  been  supplied  at  the  top  of  the  con- 
tainer for  a  brief  period,  the  water  is  turned 

25  off,  and  a  sodium  chloride  solution  is  added,  this 
having  the  effect  of  regenerating  the  used  zeolite. 
When  the  regeneration  is  wanted  to  be  as  thor- 
ough as  possible,  a  considerably  larger  quantity 
of  this  solution  is  used  than  of  the  nitrate  solu- 

30  tion.  The  difference  in  volume  becomes  still 
more  marked,  if  a  diluted  sodium  chloride  solu- 
tion is  used,  for  instance  sea  water,  which  has 
been  found  to  be  suitable  for  this  purpose  in  spite 
of  the  fact  that  it  contains  a  plurality  of  differ- 

35  ent  salts. 

Under  the  assumption  that  a  sufficiently  high 
layer  of  base-exchanging  substance  is  used,  the 
following  layers  of  liquid  pass  through  the  zeolite, 
counted  from  the  top  to  the  bottom:  (1)  chloride 

40  solution,  (2)  water,  (3)  nitrate  solution,  (4) 
water. 

By  degrees,  as  the  layers  move  through  the 
zeolite,  the  quantities  of  Ca  in  the  chloride  so- 
lution and  of  Na  in  the  nitrate  solution  increase. 

45  After  the  water  has  been  discharged  from  the 
bottom  of  the  container,  the  nitrate  solution  flows 
down  and  is  collected  and  evaporated,  whereby 
the  sodium  nitrate  is  crystallized  out.  The 
mother  liquor  which  chiefly  contains  calcium  ni- 

50  (rate,  and  to  which  fresh  quantities  of  calcium 
nitrate  may  possible  be  added,  is  re-employed  in 
the  process. 

The  reason  why  a  layer  of  pure  water  is  in- 
serted between  the  nitrate  solution  and  the  chlo- 

55  ride  solution  is  because  this  prevents  the  solutions 
from  becoming  intermingled.  Consequently,  the 
layer  of  water  in  principle  ought  to  be  so  high 
that  chloride  and  nitrate  that  diffuse  into  the 
water  from  each  side  do  not  reach  the  middle  of 

60  the  layer  of  water  by  the  time  it  gets  to  the  bot- 
tom of  the  container.  In  other  words,  there 
must  still  be  some  water  left  in  the  middle  of  the 
layer. 

When  collecting  the  nitrate  solution,  it  will  be 
05  possible  to  prevent  any  loss  of  nitrate  by  collect- 
ing at  the  same  time  half  of  the  layer  of  water. 

In  order  to  prevent  too  great  a  dilution  of  the 
nitrate  solution,  such  large  quantities  of  water 
are  not  generally  employed  that  complete  separa- 
70  tion  of  the  nitrate  solution  and  the  chloride  solu- 
tion is  obtained.  The  extent  to  which  thts  is  dene 
largely  depends  upon  how  pure  a  quality  of  salt  is 
required. 

The  chloride  solution,  which  contains  calcium 
75  chloride,  obtained  after  the  regeneration  of  the 
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zeolite,  is  also  collected  separately  and  may  be 
evaporated,  whereby  calcium  chloride  and  sodium 
chloride  are  obtained,  the  latter  being  reemployed 
in  the  process. 

If  sea  water  is  used  for  regeneration  purposes, 
the  resulting  calcium  chloride  solution  becomes 
so  diluted  that  it  is  sometimes  considered  worth- 
less and  is  allowed  to  run  to  waste. 

When  the  sodium  chloride  solution  has  been 
supplied  to  the  zeolite  at  the  top  of  the  container  J'» 
for  such  a  long  time  that  the  latter  has  become 
regenerated,  clean  water  is  again  turned  on, 
thereupon  the  nitrate  of  lime  solution,  then 
water,  and  then  again  the  sodium  chloride  solu- 
tion etc.  as  described  above.  is 

In  this  manner  it  is  possible,  by  means  of  the 
zeolite  and  a  sodium  chloride  solution,  for  in- 
stance sea  water,  to  convert  nitrate  of  lime  into 
sodium  nitrate  in  a  continuous  process. 

Example  ^ 

A  cylindrically  shaped  container  of  an  internal 
diameter  of  15  metres  is  filled  with  zeolite  (of  a 
particle  size  between  0,4  and  0,8  mm)  placed  on  a 
perforated  plate.  The  height  of  the  layer  of  zeo-  05 
lite  is  6,4  m.,  and  the  gross  volume  thereof  is  11,3 
cubic  metres.  When  the  container  is  filled  with 
liquid,  which  just  reaches  above  the  zeolite,  the 
volume  of  the  liquid  is  80  per  cent  of  the  gross 
volume  of  the  zeolite,  or — in  other  words — it  is  30 
9,05  cubic  metres. 

At  the  commencement  of  the  operation  the 
zeolite  consists  of  sodium  zeolite,  and  the  con- 
tainer is  filled  with  water  so  that  it  covers  the 
zeolite.  35 

First,  2,11  cubic  metres  of  calcium  nitrate  solu- 
tion containing  52  gr.  of  Ca(NC>3)2  per  100  cubic 
cm.,  that  is  1100  kilos  of  Ca(N03>2  in  ail,  is  sup- 
plied at  the  top  of  the  container,  and  while  this 
is  in  progress,  2,11  cubic  metres  of  water  is  dis-  40 
charged  from  the  bottom  of  the  container. 

Immediately  the  supply  of  nitrate  solution 
ceases,  1,45  cubic  metres  of  water  is  supplied  at 
the  top  of  the  container,  and  directly  after  that, 
4,75  cubic  metres  of  sodium  chloride  solution  con-  45 
taining  26  gr.  of  NaCl  per  100  cubic  metres,  that 
is  1230  kilos  of  NaCl  in  all.  Immediately  after 
that,  1,6  cubic  metres  of  water  is  supplied,  then 
again  2,11  cubic  metres  of  calcium  nitrate  solu- 
tion. All  the  liquids  supplied  at  the  top  of  the  50 
container  pass  through  the  zeolite  at  a  speed  of 
5  metres  per  hour.  While  passing  through  the 
zeolite,  salt  from  the  solution  diffuses  into  the 
layers  of  water.  In  the  present  instance,  the  vol- 
ume of  water  which  was  in  the  container  at  the  5,3 
commencement  of  the  operation  was  9,05  cubic 
metres.  Had  there  been  no  diffusion,  9,05  cubic 
metres  would  have  been  discharged  from  the  bot- 
tom of  the  container  before  the  first  nitrate  ions 
could  have  been  detected  in  the  outlet,  and  the  ^ 
whole  of  the  nitrate  solution  would  have  been 
contained  in  the  same  volume  as  before,  i.  e.  2,11 
cubic  metres,  which  could  easily  have  been  col- 
lected separately  in  the  form  of  a  nitrate  solution. 

Instead  of  allowing  9,05  cubic  metres  of  water  65 
to  flow  away  before  collecting  the  nitrate  solu- 
tion, the  collection  thereof  is  begun — on  account 
of  the  diffusion — as  soon  as  8,325  cubic  metres 
has  flown  away,  that  is  to  say  0,725  cubic  metres 
of  the  liquid  is  taken  out  prior  to  the  original  70 
volume  of  the  nitrate  solution.  Likewise,  0,725 
cubic  metre  is  removed  after  the  original  volume. 
In  other  words,  0,725  cubic  m.+2,ll  cubic 
m. +0,725  cubic  m.  is  collected,  this  equalling  3,56 
cubic  m.  in  the  form  of  a  finished  nitrate  solution.  75 


The  attached  diagram  shows  diagrammatically 
the  conditions  prevailing  in  the  container  at  the 
moment  the  collection  of  the  nitrate  solution 
commences. 

The  collected  nitrate  solution  (3,56  cubic  m.) 
contains  728  kilos  of  NaN03,  312  kilos  of 
Ca(N03>2  and  7  kilos  of  NaCl.  Thus,  about  70 
per  cent  of  the  quantity  of  nitrate  present  in  the 
solution  is  composed  of  sodium  nitrate.  About 
5  per  cent  of  the  nitrate  ions  supplied  are  lost  on 
account  of  the  diffusion. 

When  evaporating  the  nitrate  solution,  about 
90  per  cent  of  the  sodium  nitrate  present  is  ob- 
tained by  crystallization.  The  mother  liquid  is 
then  re-employed  in  the  process  as  a  nitrate 
charge. 

Directly  the  nitrate  solution  has  been  collected 
0,725  cubic  m.+4,75  cubic  m.+0,725  cubic  m. 
equaling  6,2  cubic  m.  is  collected  in  the  form  of 
a  chloride  solution.  From  the  latter,  calcium 
chloride  can  be  produced.  The  sodium  chloride 
thereby  obtained  is  re-employed  in  the  process 
for  regenerating  of  the  zeolite. 

The  quantity  of  water  supplied  at  the  top  of 
the  container  after  the  sodium  chloride  solution 
may  easily  be  greater  than  1,6  cubic  m.  This  is 
especially  advantageous  when  desiring  to  pro- 
duce nitrate  that  is  as  free  as  possible  from 
chloride,  because  the  greater  the  the  quantity  of 
water  used,  the  more  effective  is  the  washing 
out  of  the  chloride  from  the  zeolite. 

When  large  quantities  of  water  are  supplied 
between  the  solutions,  the  middle  part  of  the 
volume  of  water  that  is  free  from  salt  may  be  al- 
lowed to  run  to  waste,  the  first  and  last  parts 
being  collected  together  with  the  adjoining  solu- 
tions; by  this  means  it  is  possible  to  avoid  un- 
necessary dilution  of  the  solutions. 

Instead  of  only  one  container,  it  is  also  possi- 
ble to  use  two  containers  or  more.  This  is  par- 
ticularly advantageous  when  the  sodium  chloride 
solution  used  consists  of  sea  water.  In  this  case, 
very  large  quantities  of  sea  water  are  needed  for 
the  regeneration  process.  The  process  can  then 
be  carried  out  advantageously  in  the  following 
manner: 

The  regeneration  is  effected  in  one  or  more 
containers  at  a  time  by  conducting  sea  water 
through  the  container  or  containers  at  a  speed 
that  is  several  times  as  high  as  that  at  which 
the  calcium  nitrate  solutions  or  layers  of  water 
respectively  pass  through  other  containers,  in 
which  the  conversion  of  the  Ca(N03)2  into 
2  NaNCb  simultaneously  takes  place. 

When  using  several  containers,  higher  degrees 
of  concentration  of  the  nitrate  are  attained,  pro- 
vided only  the  middle,  most  highly  concentrated 
part  of  the  solution  obtained  from  the  container 
is  collected,  the  less  concentrated  parts — com- 
ing before  and  after  the  middle  part — being  used 
as  admixture  in  the  other  containers  before  and 
after  a  fresh  supply  of  nitrate  solution.  By  this 
means,  it  is  possible  to  avoid  any  loss  of  nitrate. 

When  several  containers  are  employed,  the  de- 
gree of  conversion  can  be  heightened  by  the  fol- 
lowing method: 

The  portion  of  nitrate  solution  supplied  to  a 
container  is  made  say  three  times  as  large  as 
that  which  is  suitable,  when  only  one  container  is 
employed.  Only  the  first,  more  thoroughly  con- 
verted part  of  the  solution  is  collected  as  a  fin- 
ished solution  after  conversion  has  taken  place 
in  the  container,  whereupon  the  remainder  or  a 
suitable  part  thereof  is  conducted  to  another 
container  containing  newly  regenerated  zeolite. 
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To  this  container  a  concentrated  calcium  nitrate 
solution  that  has  not  been  converted  is  then 
immediately  supplied. 

This  can  be  repeated  several  times  so  that  from 
container  No.  2  only  the  first,  more  thoroughly 
converted,  part  of  the  solution  is  collected,  the 
remainder  or  a  suitable  part  thereof  being  trans- 
ferred to  container  No.  3,  containing  newly  re- 
generated zeolite  etc.  The  degree  of  conversion 
will  thus  rise  as  nearly  as  possible  to  the  state 
of  equilibrium. 

By  combining  the  two  mentioned  methods, 
it  is  possible  for  the  collected  finished  nitrate 
solutions  to  attain  the  highest  possible  degree  of 
concentration  and  the  highest  possible  degree  of 
conversion. 

When  sea  water  is  used  as  a  regenerating  solu- 
tion the  reuse  of  withdrawn  solutions  in  the  con- 
tainer will  result  in  enriching  the  magnesium 
salts  in  the  solutions  passing  through  the  con- 
tainers and  withdrawn  thereupon. 

Contrary  to  previously  known  methods,  it  is  not 
the  chief  aim  of  the  present  process  to  attain 
complete  conversion  by  means  of  the  exchange  of 
bases.  It  has,  in  fact,  been  found  to  be  perfectly 
sufficient  for  an  economic  effectuation  of  the 
process,  if  conversion  of  60  per  cent  is  acquired. 

The  zeolite  is  not  absolutely  insoluble  under 
the  conditions  described  above.  A  part  of  it, 
therefore,  becomes  lost  during  the  operation  of 
the  process.  The  solubility  and  consequently  the 
loss  is  dependent  upon  the  salt  content  in  those 
liquids  which  pass  through  the  zeolite,  and  it  is 
therefore  the  clean  water  that  dissolves  the 
greater  part. 

It  further  appears  that  the  silicic  acid  in 
the  zeolite  is  more  easily  dissolved  than  the 
aluminium  oxide,  and  this  applies  both  when  the 
zeolite  is  immersed  in  water  and  when  it  is  con- 
tacted with  salt  solutions. 

I  have  ascertained  that  the  loss  of  zeolite  can 
be  reduced  practically  to  nil,  if  a  small  quantity 
of  a  soluble  silicate,  for  instance  sodium  silicate, 
is  admixed  to  the  water  used  in  the  process.  Sili- 
cate can  also  be  admixed  to  the  solutions  used, 
provided  they  do  not  already  contain  a  sufficient 
quantity  of  silicic  acid.  It  is  especially  advan- 
tageous to  admix  silicate  to  the  sea  water  used 
for  the  regeneration  of  the  zeolite  in  the  produc- 
tion of  sodium  nitrate  and  to  the  freshwater  em- 
ployed between  the  salt  solutions  (nitrate  and 
chloride  solutions) .  Usually  no  silicate  need  to  be 
added  to  calcium  nitrate  solutions  of  the  charac- 
ter and  origin  above  specified. 


I  have  found  it  sufficient,  in  order  to  reduce 
the  loss  of  zeolite  to  a  minimum,  to  admix  such 
a  quantity  of  silicate  that  the  water,  and  prefer- 
ably the  solutions  too,  contains  5-20  mgr.  of  SiC-2 

5  per  litre.  A  suitable  amount  of  SiCte  may  for  ex- 
ample be  about  5  mg  (total)  to  the  litre  of  sea 
water  and  for  example  about  15-20  mg  of  SiCte 
(total)  to  the  litre  of  freshwater. 
As  it  will  be  understood,  the  process  described 

in  above  can  be  used  for  a  wide  range  of  different 
salts,  provided  the  salts  cannot  react  with  each 
other,  unless  base-exchanging  substances  are 
used.  In  the  example  described  above,  sodium 
chloride  and  calcium  nitrate  are  used,  which  do 

lg  not  generally,  that  is  to  say,  without  the  applica- 
tion of  base-exchanging  substances,  react  with 
each  other  to  form  sodium  nitrate  or  calcium 
chloride  with  such  a  yield  that  that  the  process  is 
practicable  from  a  technical  point  of  view. 

•>u  As  already  mentioned  the  process  according  to 
the  invention  may  be  used  with  advantage  as  an 
intermediate  step  in  the  manufacture  of  alkaline 
metal  nitrates  from  dilute  nitrous  gases.  When 
this  is  done,  one  may  proceed  as  follows: 

25     Nitrous  gases  obtained  by  the  catalytic  oxida- 
tion of  ammonia  are  passed  through  large  perco- 
lation containers,  wherein  the  nitrogen  oxides  are 
absorbed  in  water  to  obtain  nitric  acid. 
The  residual  gases  are  treated  with  a  soda  solu- 

30  tion,  whereby  a  solution  of  sodium  nitrate  results. 
The  sodium  nitrate  solution  is  then  passed 
through  a  layer  of  ammonium  zeolite,  whereby 
sodium  zeolite  and  ammonium  nitrate  result. 
The  sodium  zeolite  is  regenerated  to  ammonium 

85  zeolite  by  being  contacted  with  ammonium  car- 
bonate solution.  The  sodium  carbonate  solution 
obtained  by  the  zeolite  treatment  is  thereupon 
employed  to  absorb  further  quantities  of  dilute 
nitrous  gases. 

40  The  ammonium  nitrate  solution  is  reacted  upon 
with  lime  or  limestone  to  obtain  nitrate  of  lime 
which  is  then  treated  in  a  zeolite  container  in 
the  same  manner  as  described  in  the  above  ex- 
ample, using  a  sodium  chloride  solution  (f.  inst. 

45  sea  water)  as  a  regeneration  liquid  for  the  zeolite. 
Sodium  nitrate  may  be  recovered  from  the  solu- 
tion in  a  solid  form  by  evaporation  and  crystal- 
lization. 

The  same  proeess  may  be  used  to  produce  po- 
50  tassium  nitrate  instead  of  sodium  nitrate.  In  this 
case  a  solution  of  a  potassium  salt  is  used  as  a 
regeneration  liquid  for  the  zeolite. 

HENRY  JOHNSEN. 


Published  Apr.  27,  1943 


Serial  No.  326,817 


ALIEN   PROPERTY  CUSTODIAN 

PROCESS  AND  DEVICE  FOR  THE  UTILISA- 
TION OF  THE  HEAT  LOST  BY  INTERNAL 
COMBUSTION  ENGINES 

Luigi  D'Amclio,  Naples,  Italy;  vested  in  the  Alien 
Property  Custodian 

Application  filed  March  29,  1940 


The  present  invention  relates  to  a  process  for 
the  utilisation  of  the  heat  lost  by  internal  com- 
bustion engines.  Object  of  the  invention  is 
equally  a  device  allowing  the  realisation  of  said 
process.  5 

The  invention  aims  at  the  rational  utilisation 
of  the  heat  abandoned  by  internal  combustion 
engines  as  well  in  the  circulating  water  as  in  the 
discharging  gases  by  employing  said  heat  for 
actioning  a  turbine  installation  fed  by  the  va-  10 
pours  of  a  fluid  with  a  high  molecular  weight  and 
peculiar  thermodynamic  characteristics. 

A  form  of  realisation  of  the  invention  is  illus- 
trated in  the  accompanying  drawing  in  which  the 
only  figure  schematically  shows  an  installation  15 
where  the  heat  is  utilised  for  actioning  a  turbine. 

With  reference  to  the  drawing  the  internal 
combustion  engine  1  is  cooled  by  circulating  dis- 
tilled water  conveyed  to  the  usual  cool  water 
jackets  2.  20 

The  water  possesses  at  the  admission  a  tem- 
perature generally  higher  than  50°  C,  for  instance 
65°  C,  but  the  temperature  may  also  descend 
below  said  limit.  The  circulation  of  the  water  is 
actively  produced  by  a  pump  4.  At  the  outlet  25 
the  water  is  introduced,  through  a  laminating 
valve  3  into  a  further  heater  6  while  the  discharge 
gases  of  the  motor  are  conveyed  to  a  chamber  5 
of  the  same  heater  and  heated  through  the  smoke 
tubes  7  where  they  also  heat  the  warm  water  30 
admitted  from  the  jackets  into  the  same  boiler 
6.  At  the  outlet  of  the  boiler  6  the  water  may 
have  a  temperature  below  100°  C. 

As  well  within  the  jackets  2  as  in  the  boiler  6 
the  water  is  kept  under  a  pressure  higher  than  35 
the  one  of  ebollition.  From  the  boiler  6  the 
water  after  separating  the  heat  transmitted  by 
the  jackets  as  well  as  by  the  discharge  gases, 
flows  into  a  receptacle  10,  where  it  is  stationary 
for  a  certain  time  though  in  continuous  active  40 
circulation;  from  said  receptacle  the  water  flow- 
ing through  a  gas  expeller  13  passes  to  a  pre- 
heater  14.  From  this  pre-heater  14  by  means  of 
a  circulating  pump  4  the  water  is  sent  back  to 
the  jackets  2  of  the  motor.  In  the  receptacle  10,  45 
constituting  the  evaporator  of  the  fluid  with  a 
high  molecular  weight,  the  water  yields  a  part 
of  the  heat  absorbed  by  the  motor  to  evaporate 
the  weighty  fluid.  This  fluid  is  injected  within 
the  warm  water  minutely  fractioned  and  since  50 
it  has  been  selected  among  those  not  mixable 
with  water,  a  species  of  emulsion  is  formed  with 
water.  In  the  receptacle  10,  then  the  weighty 
fluid  evaporates  within  warm  water  and  in  con- 
sideration of  the  pressure  of  the  saturated  va-  55 


pours  of  the  fluid,  the  partial  pressure  of  the 
water  steam  in  the  receptacle  1 0  may  be  regarded 
as  neglectable  with  respect  to  the  pressure  of 
the  fluid.  The  vapours  of  the  fluid  produced  by 
the  generator  10  operate  through  the  tubing  15 
a  steam  turbine  16  which  drags  an  alternator  or 
another  operating  machine  17  or  the  same  driv- 
ing shaft  of  the  internal  combustion  engine.  The 
steam  discharged  by  the  turbine  through  the 
tube  18  is  admitted  into  a  condenser  19  fed  by 
refrigerating  spring  water,  sea  water  or  the  like 
which  is  admitted  for  instance  at  15°  C  and  dis- 
charged at  20°  C.  From  the  condenser  19  the 
fluid  condensed  crosses  the  coil  pipe  22  of  the 
pre-heater  !4  and  is  sent  back  again  minutely 
fractioned  into  the  boiler  10  by  the  pump  23. 

The  warm  water  of  the  evaporator  10,  being 
cooled  after  yielding  heat  to  the  fluid  evaporat- 
ing therein,  passes,  as  mentioned,  into  the  gas 
expeller  1 3,  where  it  is  brought  under  a  pressure 
lower  than  the  one  reigning  in  the  chamber  10 
and  consequently  loses  a  part  of  the  gases  the 
same  water  had  dissolved.  These  gases  are  di- 
rectly conveyed  into  the  condenser  1 9.  The  water 
after  the  expulsion  of  the  gases  acquires  again 
at  the  expense  of  the  kinetic  energy  a  part  of 
the  original  pressure  after  flowing  through  the 
pre-heater  14,  the  pump  4  restores  the  original 
pressure  and  is  sent  back  into  the  jackets  2. 
Nevertheless  in  the  jackets  2  as  well  as  in  the 
boiler  6  and  in  the  evaporator  10  there  reigns 
an  only  pressure  that  is  the  one  of  the  weighty 
fluid  much  higher  than  the  partial  pressure  of 
the  water. 

The  characteristic  feature  of  the  system  de- 
scribed is  the  following. 

The  heat  carried  away  from  the  cool  water 
jackets  of  the  internal  combustion  engine  as  well 
as  the  one  carried  away  through  walls  by  the 
outlet  gases  of  the  motor  are  collected  by  an  only 
circulating  water  current.  This  heat  collected 
serves  to  directly  evaporate,  within  the  water  and 
in  a  convenient  receptacle  6  a  fluid  capable  of 
driving  a  pure  action  turbine.  This  fluid  selected 
among  those  not  mixable  with  water  has  a  high 
molecular  weight  according  to  the  principle  that 
a  saturated  vapour  when  adiabatically  expanding 
between  two  temperatures  acquires  discharge 
speeds  inversely  proportional  to  the  square  root 
of  the  molecular  weight  and  consequently  ac- 
quires speeds  remarkably  lower  than  the  speed 
of  steam  between  the  same  end  temperatures 
allowing  the  use  of  an  action  turbine  with  one 
wheel  and  a  simple  crown  of  blades  in  the  condi- 
tions of  the  highest  efficiency  that  is  with  a 
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peripheric  speed  about  the  half  of  the  discharge 
speed  of  the  vapour. 

Among  the  different  fluids  the  butane  or  iso- 
butane  are  chosen  having  the  characteristic  ther- 
modynamic propriety  to  possess  in  the  entropy- 
temperature  diagram  the  upper  limit  curve  in  the 
range  of  temperature  comprised  between  10°  C 
and  100°  C  with  entropy  increasing  with  the  tem- 
perature, consequently  possessing  the  character- 
istic that  in  an  adiabatic  expansion  starting  from 
a  saturated  and  dry  vapour  or  with  a  high  trita- 
tion  there  is  obtained  after  the  expansion  an 
overheated  or  dry  vapour,  all  the  inconveniences 
owing  to  the  humidity  of  the  steam  in  a  turbine 
being  removed.  Finally,  this  fluid,  selected  by 
way  of  example,  possesses  at  the  temperature  ap- 
proaching the  one  of  the  cold  source  a  pressure 
of  saturated  vapour  a  little  higher  than  the  at- 
mospheric pressure  so  that  an  easy  tightness  of 
the  members  is  allowed  as  to  prevent  returns  of 
air  into  the  fluid.  As  a  clearing  example  the 
butane  has  been  considered  presenting  between 
the  end  temperatures  of  90  and  15°  C  the  thermo- 
dynamic proprieties  above  mentioned.  The 
molecular  weight  of  this  fluid  is  58,  the  one  of 
water  being  18.   The  discharge  speed  in  an  only 


adiabatic  expansion  between  the  temperatures 
mentioned  is  about  400  metres  the  second,  the 
one  of  water  steam  being  1000,  easily  allowing  the 
use  of  one-wheeled  action  turbine  with  a  simple 

5  crown  of  blades  and  peripheric  speed  allowable 
of  only  200  metres  the  second  while  in  the  same 
case  with  water  steam  peripheric  speeds  would 
be  necessary  of  about  500  metres  the  second  not 
allowable  according  to  the  present  state  of  tech- 

10  nology.  The  pressure  of  the  butane  at  15°  C  is 
about  0,8  Kg/cm2  higher  than  the  atmospheric 
pressure  while  for  water  steam  the  absolute  pres- 
sure is  about  0,02  absolute  atmosphere.  At  the 
end  of  the  expansion  the  vapours  of  butane  also 

15  starting  from  saturated  and  damp  vapour,  but 
at  a  high  tritation,  are  in  overheated  conditions 
while  for  the  water  steam  the  titration  would  be 
rather  lower. 
The  present  invention  has  been  illustrated  and 

20  described  in  a  preferred  form  of  realisation,  but 
it  is  understood  that  constructive  changes  may 
be  practically  introduced  therein  without  sur- 
passing the  limits  of  protection  of  the  present 
industrial  patent. 
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This  invention  relates  to  a  driving  device  for 
machines  serving  for  the  mechanical  treatment 
and  handling  of  workpieces  of  frequently  chang- 
ing form  and/  or  dimensions  and  equipped  with 
tool-controlling  cams  or  cam  discs,  as  turret 
lathes,  automatic  and  other  metal  working  ma- 
chines, packing  machines,  machines  for  produc- 
ing incandescent  and  radio  lamps,  etc. 

The  rearrangement  of  such  machines  for 
changing  from  the  duplicate  production  or  han- 
dling of  one  piece  to  that  of  another  differing 
from  the  first  in  shape  and  dimensions  is  ex- 
pensive and  takes  up  much  time,  since  not  only 
the  working  tools  but  also  the  parts  controlling 
them,  such  as  cams  or  other  curved  parts,  have 
to  be  changed  and  specially  manufactured  for 
each  job. 

As  they  must  be  accurately  adapted  to  the  tool 
motions  and  are  not  of  uniform  type,  the  cams, 
etc.  had  hitherto  to  be  made  almost  exclusively 
by  hand  from  rough-machined  blanks  by  highly- 
skilled  toolmakers,  so  that  mechanical  produc- 
tion is  out  of  the  question.  Changing  over  to  a 
new  job  consumes  therefore  much  time,  and  the 
preparation  of  the  necessary  cams,  etc.  is  so  ex- 
pensive that  only  large-scale  production  justifies 
the  cost,  as  otherwise  the  selling  price  of  the 
products  would  be  too  high. 

According  to  the  invention,  the  drawbacks 
mentioned  are  eliminated  by  installing  in  the 
actuating  device  of  each  tool  holder  a  cam  or 
cam  disc  of  uniform  type  and  formed  according 
to  mathematical  laws  which  is  acted  upon  by  a 
master  control  arranged  outside  the  machine  and 
governing  the  various  cams  in  regular  periods 
adapted  to  the  form  of  the  product  in  such  man- 
ner that  for  instance  a  tool  is  first  rapidly  fed  up 
to  the  work,  then  slowly  advanced  for  operating 
upon  the  work  and  finally  quickly  returned  to 
initial  position. 

The  arrangement  may  be  such  that  the  cam 
or  cam  disc  at  each  working  cycle  completes  a 
full  revolution  and  for  lifting  the  tool  an  Archi- 
medean spiral  is  used  which  may  be  followed  by 
a  cylindrical  cam  portion  on  which  the  tool  may 
tarry  in  end  position  and  then  by  a  returning 
cam  portion  for  uniform  acceleration  and  decel- 
eration or  by  a  simplified  form.  When  the  cam 
is  in  initial  or  zero  position  the  master  control 
throws  in  a  clutch  and  the  cam  is  first  rapidly 
rotated  to  feed  the  tool  to  the  workpiece,  then 
by  the  automatic  action  of  a  second  clutch  slowly 
rotated  to  permit  the  machining  operation  until 
maximum  lift  is  attained  at  the  cylindrical  cam 
piece  if  any,  whereupon  at  the  completion  of  the 


slow  rotation  the  tool  with  the  aid  of  the  re- 
turning cam  piece  is  quickly  brought  back  to 
initial  position  at  which  the  tool  actuating  means 
is  stopped  by  the  master  control  or  in  some  other 
§  way,  for  instance  by  a  contact. 

In  further  accordance  with  the  invention  the 
master  control,  through  the  rhythmical  impulses 
given  by  it,  may  either  perform  itself  the  various 
machine  operations  in  electric,  pneumatic,  hy- 
lo  draulic,  etc.  fashion  in  connection  with  mechani- 
cal means  or  merely  control  the  working  forces. 
The  master  control  preferably  comprises  a  ro- 
tating roller  or  disc  provided  with  signal  means 
which  are  arranged  thereon  and  constructed 
15  (punched,  screwed  on,  etc.)  in  accordance  with 
the  intended  use  of  the  machine  and  which,  par- 
ticularly in  case  of  electric  contacts,  produce 
current  impulses  either  directly  or  through  a  re- 
lay, which  regulate  the  power  supply  to  the  ma- 
il) chine. 

The  signal  means  of  the  master  control  may 
be  adjustable  as  required  and  also  fixable  at  any 
points  of  the  circumference  of  the  roller  or  of 
the  surface  of  the  disc.  A  preferred  form  of  the 

25  master  control  comprises  exchangeable  templets, 
as  perforated  cards,  for  releasing  the  impulses,  in 
which  case  the  signal  means  are  not  adjustable, 
since  it  is  advisable  to  produce  a  separate  perfo- 
rated card  for  each  job.  When  the  time  required 

30  for  treating  each  piece  is  particularly  short,  the 
perforations  per  piece  may  be  so  arranged  on 
the  templet  that  two  or  more  workpieces  are 
machined  at  each  revolution  of  the  controlling 
disc. 

A  single  master  control  may  be  coupled  with 
a  plurality  of  machine  tools  doing  the  same 
work. 

In  a  machine  according  to  the  invention  the 
principal  motion  is  brought  about  through  the 
medium  of  a  regulatable  source  of  power  or 
through  a  variable  gear,  both  of  which  may  be 
directly  or  indirectly  controlled  by  the  master 
control.  The  various  tools  or  operating  elements 
of  the  machine  are  moved  into  operating  position 
45  by  forces  governed  by  the  master  control,  at 
which  the  operation  itself  involving  for  instance 
metal  cutting  is  performed  by  the  principal  mo- 
tion of  the  machine.  Furthermore,  the  machine 
parts  for  inserting  or  advancing  and  gripping  the 
50  material  to  be  treated,  as  bars,  etc.,  are  also 
directed  by  the  master  control.  The  duration  of 
the  rotation  of  the  control  disc  can  be  regulated 
at  will  by  auxiliary  means  preferably  of  the  in- 
finitely variable  type. 
55      The  end  position  of  the  tools  is  secured  by 
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easily  adjustable  stops,  though  the  tools  are 
thrust  against  the  stops  during  the  entire  work- 
ing period  by  the  pressure  applying  force  which 
serves  only  for  advancing  the  tools  whose  posi- 
tion is,  however,  secured  through  automatically 
acting  indexes.  While  traveling  along  the  path 
released  by  the  master  control  the  tools  carry 
out  only  a  slow  regulatable  forward  motion  and 
do  already  work  after  the  completion  of  which 
rapid  controlled  return  follows.  The  feeds  are 
regulatable  according  to  material  and  speed. 

In  still  further  accordance  with  the  invention 
the  cam  effecting  the  feed  of  its  associated  tool 
together  with  the  respective  gears  and  linkages 
may  be  arranged  in  a  gear  box  and  form  a  self- 
contained  unit.  This  unit  can  be  installed  also 
in  machines  intended  for  various  kinds  of  work, 
in  which  the  mass  production  of  non-uniform 
workpieces  depends  upon  a  cam  or  cam  disc. 
Owing  to  this  dependence,  the  range  of  applica- 
tion of  such  machines  has  been  restricted  hither- 
to, since  they  cannot  be  used  for  small-scale 
production  in  view  of  the  long  tool  setting  times 
and  the  high  cost  of  adjustment. 

The  invention  extends  the  usability  of  ma- 
chines generally,  because  if  a  machine  per  se 
is  suited  for  doing  a  certain  kind  of  work  differ- 
ences in  form  and  size  can  be  readily  taken  care 
of  by  producing  the  right  type  of  master  control, 
for  instance  a  new  perforated  card,  whereupon 
production  may  begin.  The  machines  concerned 
and  their  products  are  not  only  rendered  much 
more  economical  in  this  way,  but  a  considerable 
saving  in  expensive  material,  i.  e.,  high-grade 
steel  hitherto  required  for  continually  making 
new  cams  or  cam  discs,  is  effected. 

The  most  characteristic  example  of  the  ap- 
plicability of  the  invention  is  furnished  by  the 
more  or  less  automatically  operating  turret  and 
other  lathes,  and  such  a  machine  is  therefore 
chosen  to  illustrate  the  invention. 

In  the  accompanying  drawings: 

Figure  1  is  substantially  a  longitudinal  sec- 
tion of  the  machine  without  a  master  control; 

Pig.  2,  a  longitudinal  section  on  an  enlarged 
scale  of  the  actual  operating  section  of  the  ma- 
chine; 

Fig.  3,  a  front  view  of  the  entire  machine  in 
the  direction  of  the  arrow  shown  to  the  right 
of  Fig.  1; 

Fig.  4,  a  side  view  of  a  gear  box  with  the  cam 
gear  for  tool  control; 

Fig.  5,  a  vertical  section  of  the  gear  box; 

Fig.  6,  a  horizontal  section  of  the  gear  box; 

Fig.  7,  a  section  on  the  line  VII — VII,  of  Fig.  6; 

Fig.  8,  a  section  of  the  compressed  air  control 
for  the  rapid  tool  feed; 

Figs.  9A-9D  show  diagrammatically  the  mode 
of  operation  of  the  control  governing  the  feed 
and  the  holding  of  the  work; 

Fig.  10  is  a  view  of  the  master  control; 

Fig.  11,  a  plan,  partly  in  section,  of  Fig.  10; 

Fig.  12,  a  section  on  the  line  XII — XII,  of 
Fig.  11; 

Fig.  13,  a  detail  view; 

Fig.  14  shows  the  electric  connections  between 
the  master  control  and  the  machine; 

Fig.  15  shows  in  elevation  a  device  for  ad- 
justing accurate  work  lengths;  and 

Fig.  16  is  a  plan  view  of  the  device  shown  in 
Fig.  15. 

As  shown  to  the  left  of  Fig.  1,  an  electromotor 
I  which  may  have  pole  changing  connections 
and  which  through  a  preferably  infinitely  vari- 
able intermediate  gear  of  any  type  drives  a  shaft 


2  with  pulley  2a  produces  the  principal  motion 
of  the  machine.  In  the  example  shown  two  in- 
finitely variable  "Prym"  gears  3a,  3b  are  chosen 
and  so  arranged  and  coupled  by  a  shaft  3  that 

5  the  gear  3a  considerably  reduces  and  the  other 
one  3b  has  a  still  greater  opposite  effect.  The 
gear  casings  3e,  3/.  disposed  oppositely  the  cones 
3c,  2d,  are  secured  on  a  common  slide  4  which 
can  be  displaced  by  a  screw  4a  to  simultaneously 

10  regulate  gearing  up  and  down.    The  slide  4  is 
displaced  with  the  aid  of  a  pair  of  gears  4b  and 
a  chain  4c  from  a  handwheel  id  arranged  at  a 
convenient  level. 
From  the  pulley  2a,  by  means  of  a  disc  2b  and 

15  moderate  gearing  up,  the  main  spindle  5  is  driv- 
en whose  speed  can  be  read  on  a  tachometer,  not 
shown,  which  is  driven  by  a  pinion  5a,  Fig.  2. 
The  hollow  main  spindle  5  is  arranged  at  6a  and 
6b;  for  holding  the  material,  in  this  instance 

20  a  bar,  a  chuck  7  of  known  type  is  used  and  actu- 
ated by  a  lever  7  b  by  means  of  a  clamping  tube 
7a,  an  adapter  sleeve  7c  and  toggles  Id.   A  nut 
7e  serves  for  adjustment. 
The  lever  7b  is  connected  through  a  rod  7/ 

25  with  a  piston  7g  of  a  control  cylinder  which  can 
be  operated  with  any  suitable  pressure  medium, 
as  compressed  air.  In  the  position  shown  of  the 
piston  7(;  the  adapter  sleeve  7  c  presses  the  tog- 
gles Id  together  while  the  chuck  is  pressed  on. 

30  When  the  piston  Ig  is  moved  to  the  left,  clamping 
ceases  and  a  feed  pipe  8  can  be  reciprocated  by 
means  of  a  lever  8a  and  a  piston  8b  of  a  second 
control  cylinder  provided  with  a  stroke  limiting 
screw  8c.    The  feed  tube  8  is  equipped  with  ex- 

35  changeable  tongs  Bd  adapted  to  the  diameter 
of  the  work  concerned  and  clamping  just  enough 
to  take  the  work  along  to  the  right. 

As  shown  in  Fig.  3,  four  tool  holders  9  are  ar- 
ranged around  the  main  spindle  5  so  as  to  be 

40  easily  exchangeable  and  are  clamped  by  means 
of  screws  9/  to  carriers  9b,  9c,  Bd,  Be  secured  to 
pins  9a.  The  cutting  angles  are  adjusted  by 
means  of  screws  Bg.  The  tools  are  roughly  ad- 
justed by  longitudinal  displacement  with  the 

45  aid  of  screws  Bh  and  then  tightened  by  the 
screws  Bi.  The  tool  carriers  9c,  Bd  to  the  right 
are  forced  up  by  pressing  rods  10a,  and  the  left- 
hand  carriers  9b,  9a  are  drawn  down  by  draw 
rods  I  Ob,  all  the  rods  <0a,  I  Ob  serving  also  for 

50  the  fine  adjustment  of  the  tools  to  be  described 
later  on. 

The  rods  10a  and  I  Ob  are  moved  by  gears 
which  are  arranged  in  boxes  10  as  self-contained 
units  and  which  quickly  move  the  tools  at  first, 

55  then  impart  a  slow  working  feed  to  them  and 
finally  rapidly  return  them.  Fig.  3  shows  the 
upper  tool  holders  9b,  9c  in  zero  or  initial  posi- 
tion and  the  lower  ones  9e,  Bd  in  their  end  posi- 
tion.   The  gears  are  moved  by  an  extension  2c 

<i0  of  the  main  driving  shaft  2,  Fig.  1,  by  means  of 
pulleys  2e,  2/.  A  coolant  kept  in  a  container 
1 1  below  the  shaft  2c  is  delivered  by  a  pump  I  la 
to  the  tools,  collected  after  use  in  a  top  container 
Mb  and  returned  through  a  pipe  lie. 

65  The  pulleys  2e.  2/,  Fig.  3,  are  of  the  double  type, 
as  indicated  already  in  Fig.  1 .  The  pulleys  2e  on 
the  extension  2c  of  the  main  shaft  2  directly  drives 
the  two  lower  pulleys  2/  which  in  turn  drive  the 
upper  pulleys  if.    To  insure  convenient  and  accu- 

70  rate  belt  adjustment  the  four  pulleys  2/  are  each 
eccentrically  arranged  in  a  cap  12  which  can  be 
turned  about  its  central  axis  12a.  Fig.  5  shows 
that  the  rotation  of  the  pulleys  2/  is  transmitted 
through  pinions  13a,  13b  to  a  shaft  13  the  axis 

75  of  which  coincides  with  the  axis  12a  of  the  cap 
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12  which  can  thus  be  turned  within  the  slots  12b 
without  interfering  with  the  engagement  13a- 
13b  and  then  be  fixed  by  the  screws  12c  to  per- 
mit adjustment  of  the  belt. 

The  shaft  13  supports  within  the  rim  14a  of 
an  infinitely  variable  "Prym"  reducing  gear  14  a 
cone  14b  which  can  be  moved  to  and  fro  to  reg- 
ulate speed.  Displacement  of  the  cone  14b  is 
effected  by  rotating  an  eccentric  plug  15a  of  a 
pin  1 5  disposed  in  the  front  wall  of  the  gear  box 
10  by  means  of  a  handle  15b  axially  displace- 
able  thereon  which  after  adjustment  is  secured 
by  a  clamp  1 5c  compressing  the  collars  of  the  pir 
15  and  of  the  handle  15b;  15a"  designates  brake 
linings.  The  gear  14  drives  a  shaft  16,  Pig.  5, 
which  by  means  of  a  four-speed  sliding  key  gear 
(Be,  adjustable  through  a  small  gear  16a  and  a 
knob  16b,  drives  a  shaft  17  with  a  worm  17a  en- 
gaging a  worm  wheel  17b.  Instead  of  a  "Prym" 
and  sliding  key  gear  other  regulatable  trans- 
mission agents  may  be  used. 

Each  draw  rod  I  Ob  for  the  tool  holder  car- 
riers is  articulated  by  means  of  a  swivel  ring  18c/ 
to  the  left  end  of  a  lever  18,  as  shown  in  Pig.  4, 
and  a  bushing  18b  provided  with  fine  thread  and 
carrying  the  ring  18a  permits  displacement  of 
the  point  of  articulation  in  upward  and  downward 
direction.  The  bushings  18b  serve  for  effecting 
the  fine  adjustment  of  the  carriers  9b,  8c,  9a\  9e. 

The  lever  18  turns  about  a  pin  18c  (right  hand 
end)  and  near  the  suspension  of  the  draw  rods 
I  Ob  supports  a  roll  IBd  which  abuts  against  a 
cam  19  which  with  its  recess  19a  is  shown  in 
broken  lines  in  Figs.  1  and  4.  The  cam  or  cam 
disc  <9  is  always  of  uniform  shape  according  to 
the  invention  and  replaces  the  known  type  of 
cams  which  had  to  be  specially  made  for  each 
new  job.  The  cam  19  is  fixed  on  a  hollow  shaft 
19b  which  supports  also  a  worm  wheel  17b  loosely 
disposed  thereon  and  driven  by  a  worm  17a. 

The  back  of  the  cam  !  9  is  curved  like  an  Archi- 
medean spiral.  During  rotation  of  the  cam  19 
in  the  direction  of  the  arrow  shown  in  Pig.  4 
the  rod  I  Ob  is  drawn  down  by  the  depression 
of  the  roll  I8d"  of  the  lever  18  until  the  roll  18a 
drops  into  the  recess  1 9a,  whereupon  the  cam  1 9 
stands  still.  The  subdivision  of  the  stroke  of  the 
draw  rods  I  Ob  or  of  the  pressing  rods  10a  into 
a  rapid  and  a  slow  motion  is  brought  about  by 
varying  the  rotative  speed  of  the  cam  1 9  for  in- 
stance by  the  means  described  below. 

As  the  worm  wheel  1 7b  rides  loosely  on  the 
hollow  shaft  19b,  the  rotary  motion  initiated  in 
the  gear  by  means  of  the  double  pulley  2/  causes 
at  first  a  rotation  of  the  worm  wheel  17b  while 
the  shaft  19b  and  the  cam  19  fixed  or  clamped 
t  hereon  do  not  cooperate  in  this  rotation.  Inside 
the  shaft  19b  a  shaft  20,  Fig.  6,  is  provided  which 
supports  at  its  rear  end  a  pinion  20a.  To  the 
front  end  of  the  shaft  20  a  disc  20b  is  secured 
by  pins,  which  can  be  connected  in  an  angularly 
displaceable  manner  with  a  disc  20c  in  front 
thereof.  In  the  disc  20c  a  pawl  20<2  engages  a 
clearance  19c  of  the  cam  support  I9d\  as  shown 
in  Fig.  7,  and  when  the  shaft  20  with  the  pinion 
20a  rotates  in  the  direction  of  the  arrow  shown 
in  Fig.  7,  the  pawl  206"  drives  the  cam  carrier 

The  pinion  20a  of  the  shaft  20  is  engaged  by 
a  rack  2 1  which  through  a  suitable  pressure  me- 
dium like  compressed  air  can  be  pushed  to  the 
left,  as  indicated  in  Fig.  8.  The  pneumatic 
pitson  is  controlled  by  a  slide  disposed  in  the  cas- 
ing 21a  and  subjected  to  the  action  of  a  magnet  22. 
When  the  rack  21  while  turning  the  pinion  20a 


and  the  cam  19  moves  into  its  extreme  left-hand 
position  which  constitutes  the  unvarying  end  of 
its  forward  stroke,  a  pin  21b  secured  thereon 
strikes  a  toggle  lever  23  which  displaces  a  sleeve 

5  23a  and  thereby  throws  in  a  clutch  17c  which 
couples  the  worm  wheel  17b  with  a  bushing  I9e 
firmly  arranged  on  the  shaft  (9b.  The  rack  21 
is  then  rapidly  displaced  to  the  left  by  the  pneu- 
matic piston,  so  that  the  pinion  shaft  20  rotates 

10  quickly  and  drives  the  hollow  shaft  !9d  and  the 
cam  19  by  means  of  the  pawl  20a".  This  rapid 
rotation  of  the  cam  19  effects  quick  lowering  of 
the  draw  rod  1 0b  and  thereby  rapid  feed  of  the 
tool  concerned  up  to  the  workpiece. 

15  The  coupling  of  the  worm  wheel  17b  with  the 
hollow  shaft  19b  permits,  moreover,  the  com- 
mencement of  the  slow  feed  motion  for  machin- 
ing the  workpiece.  When  the  clutch  17c,  (9e  is 
thrown  in,  the  worm  gear  17a,  17b  slowly  turns 

20  the  cam  19  until  the  latter  occupies  again  its 
initial  position. 

During  the  return  of  the  cam  19  into  zero 
position  the  current  for  the  magnet  22  is  auto- 
matically cut  off.   A  switch  24  shown  to  the  left 

2g  in  Fig.  5  extends  with  its  movable  head  24a,  Fig. 
6,  up  to  the  circumference  of  the  coupling  bush- 
ing 19e  and  is  normally  pressed  back  by  the  lat- 
ter (switch  closed).  The  circumference  of  the 
bushing  I9e  has,  however,  a  groove  into  which 

30  the  head  or  knob  24a  of  the  switch  24  drops  when 
the  cam  19  has  completed  its  rotation  (switch 
open).  When  the  current  for  the  magnet  22 
is  switched  off,  the  rack  21,  in  response  to  the 
action  of  a  spring  21  e,  Fig.  8,  moves  again  to 

35  the  right,  the  pin  21b  releases  the  toggle  lever  23 
and  the  coupling  of  the  worm  wheel  (7b  with  the 
hollow  shaft  19b  is  tripped  by  a  spring  23b  en- 
gaging the  toggle  lever  23.  The  cam  19  stands 
then  still,  and  a  working  cycle  is  completed. 

40  As  the  start  of  the  slow  working  movement 
changes  according  to  the  nature  of  the  different 
products  to  be  treated,  the  ratio  of  rapid  mo- 
tion involving  the  guiding  of  the  tools  to  the 
workpiece  to  slow  feed  motion  involving  the 

45  machining  of  the  workpiece  must  be  adjustable, 
since  it  is  intended  to  have  the  cam  1 9  complete 
a  revolution  for  each  operation.  The  sum  of 
"rapid  motion -(-working  motion"  must  always  be 
the  same. 

50  The  ratio  of  rapid  motion  to  slow  feed  motion 
can  be  varied  by  rotating  the  two  discs  20b  and 
20c,  Fig.  6,  relative  to  one  another.  For  this 
purpose,  the  clamping  screws  20s  are  loosened 
and  the  front  disc  20b  is  turned  by  a  wrench 

55  applied  to  a  square  20/  of  the  pinion  shaft  20. 
The  two  discs  20b,  20c  have  a  bevelled  circum- 
ference bearing  graduation  marks  correspond- 
ing to  millimeters  of  the  tool  lift  in  view  of  the 
prevailing  gearing.    When  they  have  been  ro- 

60  tated  relative  to  each  other  the  discs  20b,  20c 
are  clamped  together  again  by  the  screws  29e. 

In  order  to  permit  variability  of  the  quick  mo- 
tion the  piston  red  and  rack  2 1  must  be  able  to 
travel  a  path  differing  in  length.   As  its  left  end 

05  position  is  unvarying,  the  starting  point  to  the 
right  must  be  changeable,  and  it  is  further  neces- 
sary that  at  the  start  the  pawl  20a"  of  the  disc 
20c  engages  the  recess  ISc  of  the  cam  carrier  I9d. 
By  the  relative  adjustment  of  the  discs  20b,  20c 

70  relative  to  each  other  these  conditions  are  met 
simultaneously. 

In  view  of  the  necessity  of  providing  for  vari- 
ability of  the  quick  motion  the  return  stroke  of 
the  rack  21  occurring  at  the  completion  of  each 

75  slow  feed  motion  in  right-hand  direction  must 
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position  shown  and  the  stop  46 — 46/  into  operat- 
ing position. 

The  bar  to  be  machined  is  then  pushed  by  the 
feed  tube  8  through  the  adapter  sleeve  7c  against 
the  stop  bolt  46/  which  in  case  of  any  further  bar 
pressure  due  to  excessive  feed  does  not  yield, 
since  the  crank  pin  47e  is  in  dead  center  position. 
After  completion  of  the  feed  operation  and  of  the 
subsequent  fixing  (pistons  8b  and  lg,  Fig.  2)  the 
magnet  47  becomes  currentless  and  the  springs  49 
pull  back  the  rack  47b  to  the  right.  The  stop  45 
moves  back  from  the  working  point  (tool  holder 
carriers  9,  etc.),  so  that  the  new  workpiece  is 
freely  exposed  for  machining. 

The  control  of  the  electric  impulses  for  the 
magnet  47  can,  according  to  the  invention,  be 
either  assigned  to  the  master  control  or  with  the 
aid  of  correspondingly  arranged  contacts  inserted 
in  the  sequence  of  operation  involving  the  feed  of 
the  material  and  its  clamping. 


The  invention  is  not  restricted  to  the  construc- 
tional embodiment  shown.  The  terms  "master 
control"  and  "cam"  are  to  be  interpreted  in  the 
broadest  sense.   The  term  "master  control"  is  in- 

5  tended  to  cover  any  member  capable  of  bringing 
about  control  effects  for  the  initiation  or  release 
of  motions  or  working  operations  which  may  be 
carried  out  electrically,  mechanically,  pneumati- 
cally or  hydraulically.    Instead  of  cams  or  cam 

10  discs,  the  members  controlled  by  the  master  con- 
trol may  comprise  also  cranks,  spindles  or  other 
machine  elements.  The  number  of  tools  or  tool 
holders  subjected  to  the  influence  of  the  master 
control  is  optional.    The  master  control  may  serve 

15  also  for  influencing  the  speed  and  direction  of 
rotation  of  the  main  drive. 
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The  present  invention  relates  to  temperature- 
responsive  control  mechanism,  especially  for  re- 
frigerating apparatus. 

For  operating  refrigerating  apparatus  in  re- 
sponsive to  changes  in  temperature  and  for  thus 
controlling  the  amount  of  energy  supplied,  for 
example,  to  the  motor-compressor  unit  of  a  re- 
frigerator, it  has  been  customary  to  employ  ther- 
mostatic devices  consisting  of  a  closed  gas-filled 
container  the  contents  of  which,  responsive  to 
changes  in  temperature  of  a  part  of  the  refriger- 
ating apparatus,  are  subjected  to  changes  in  pres- 
sure, thus  effecting  the  respective  control  oper- 
ations. These  types  of  thermostatic  devices, 
however,  have  the  disadvantage  of  easily  inclin- 
ing to  leak  and  of  then  controlling  the  temper- 
ature of  the  refrigerator  incorrectly. 

For  ensuring  proper  operation,  these  thermo- 
stats are  usually  mounted  so  that  the  heat-re- 
sponsive elements  thereof  are  in  direct  heat  ex- 
changing contact  with  the  evaporator  of  the  re- 
frigerating apparatus  resulting  in  relatively  large 
variations  in  temperature  between  the  times  of 
turning  on  and  off  the  supply  of  energy  of  the 
apparatus.  Such  arrangement  of  the  thermostat, 
however,  requires  additional  adjusting  means  for 
controlling  the  apparatus  also  in  accordance  with 
the  varying  temperature  of  the  outside  atmos- 
phere. These  adjusting  means  are,  however,  of 
relatively  complicated  design  and  increase  the 
cost  cf  the  control  mechanism  of  the  refrigerator 
considerably. 

It  is  the  object  of  the  present  invention  to  pro- 
vide a  temperature-responsive  control  mechanism 
for  refrigerating  apparatus  which  overcomes  the 
disadvantages  of  the  prior  art  as  described  above 
and  forms  a  simple,  inexpensive  means  for  ac- 
curately controlling  the  operation  of  household 
refrigerators. 

A  feature  of  the  invention  resides  in  a  temper- 
ature-responsive control  mechanism,  especially 
for  household  refrigerators,  including  a  contact 
thermometer  for  controlling  the  operation  of  a 
relay  in  accordance  with  the  changes  in  temper- 
ature of  a  certain  portion  of  the  refrigerator, 
which  relay,  in  turn,  is  used  for  switching  on  and 
off  the  supply  of  energy  for  operating  the  re- 
frigerating apparatus. 

A  complementary  feature  of  the  invention  is  a 
device  for  disconnecting  the  contact  thermometer 
or  rendering  the  same  inactive,  and  for  connect- 
ing the  control  relay  directly  to  the  source  of 
energy  so  that  the  refrigerating  apparatus  may  be 
controlled  either  automatically  in  response  to  the 
operation  of  the  contact  thermometer  to  main- 
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tain  a  certain  temperature  in  the  cooling  cham- 
ber, or  manually  by  connecting  the  refrigerating 
apparatus  continuously  to  the  source  of  energy 
for  freezing  any  kind  of  food  products  or  obtain- 
ing ice  cubes  within  a  short  time. 

In  its  simplest  form,  the  invention  consists  in  a 
thermometer  connected  to  a  source  of  current 
and  having  a  single  fixed  contact  for  controlling 
the  operation  of  the  relay  in  accordance  with  a 
certain  temperature,  and  a  simple  switch  con- 
nected to  the  thermometer  for  bridging,  when  in 
closed  position,  the  contact  thermometer  to  con- 
nect the  control  relay  directly  to  the  source  of 
current.  Since  the  cooling  chamber  of  a  refrig- 
erator, and  especially  a  household  refrigerator  is 
usually  maintained  at  a  certain  temperature  de- 
termined by  experience,  for  example  +6"  C,  it  is 
only  necessary  according  to  the  invention  to  se- 
cure the  single  controlling  contact  at  a  point  of 
the  thermometer  corresponding  to  such  temper- 
ature. It  has  been  found  advisable  to  mount  the 
thermometer  so  as  to  indicate  the  temperature  of 
the  cooling  chamber  and  not  to  be  in  direct  heat 
exchanging  contact  with  the  evaporator. 

Further  objects,  features  and  advantages  of  the 
invention  will  appear  from  the  following  detailed 
description  and  the  accompanying  drawing,  in 
which 

Fig.  1  is  a  diagrammatic  showing  of  one  em- 
bodiment of  the  Invention, 

Fig.  2  discloses  the  manner  of  mounting  the 
thermometer  according  to  Fig.  1  within  a  refrig- 
erator casing,  and 

Fig.  3  is  a  diagrammatic  showing  of  a  modifica- 
tion of  the  Invention. 

As  shown  in  the  drawing,  the  invention  may, 
for  example,  be  applied  to  a  refrigerator  provided 
with  a  compressor  driven  by  an  electromotor. 
The  current  is  supplied  by  the  mains  I  and  2 
through  a  main  switch  3  to  the  winding  4  of  the 
motor  for  driving  the  compressor  (not  shown) . 
A  control  relay  5  having  a  winding  6  automati- 
cally opens  or  closes  the  circuit  of  the  motor  4  in 
accordance  with  the  temperature  of  a  portion  of 
the  refrigerator.  For  this  purpose,  a  thermome- 
ter 7  having  a  pair  of  fixed  contacts  8  and  9  is 
provided  in  the  circuit  of  the  relay  winding  6  in 
the  manner  shown  in  Fig.  1.  Thus,  as  soon  as 
the  mercury  column  10  of  the  thermometer  7 
rises  sufficiently  to  connect  the  contacts  8  and  9, 
the  circuit  of  the  relay  winding  6  as  well  as  the 
contacts  of  the  relay  5  are  closed  to  start  the  mo- 
tor 4.  The  contact  8  is  preferably  fixed  at  a 
point  of  the  thermometer  corresponding  to  the 
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desired  temperature  of  the  cooling  chamber  of 
the  refrigerator. 

Although  the  cooling  chamber  of  the  refrig- 
erator will  generally  be  maintained  automatical- 
ly at  a  certain  temperature  by  the  controlling  ac- 
tion of  the  contact  thermometer,  a  manual  con- 
trol may  sometimes  be  desirable  for  obtaining  a 
higher  or  lower  temperature  for  a  limited  time, 
for  example,  for  freezing  food  products  or  for  ob- 
taining ice  cubes  within  a  short  time.  For  this 
purpose,  the  invention  provides  a  manually  op- 
erated switch  II  which,  when  in  closed  posi- 
tion, bridges  the  contacts  8  and  9  of  the  ther- 
mometer so  that  the  motor  4  is  driven  continu- 
ously until  the  switch  is  open  when  the  refrig- 
erator is  again  controlled  automatically  by  the 
contact  thermometer  7. 

As  indicated  in  Pig.  2,  the  contact  thermometer 
7  is  preferably  mounted  in  the  cooling  chamber 
of  the  refrigerator,  for  example,  on  the  rear  inner 
wall  thereof,  so  as  to  indicate  the  temperature  of 
the  air  therein.  It  may  be  provided  with  the 
temperature  scale  facing  the  door  of  the  re- 
frigerator, thus  permitting  a  reading  of  the  tem- 
perature of  the  cooling  chamber  regardless  of 
whether  the  switch  1 1  is  opened  or  closed.  It 
may  also  be  desirable  to  operate  the  contact  ther- 
mometer 7  and  the  relay  6  with  a  current  lower 
than  that  supplied  by  the  mains  I  and  2.  This 
may  be  easily  achieved  by  providing  a  resistance 
13  in  the  manner  shown  in  Fig.  1  and  of  a  size 
corresponding  to  the  resistance  of  the  relay 
winding  6. 

If  it  is  desirable  that  the  automatic  controlling 
action  of  the  contact  thermometer  be  adjustable 
to  permit  different  predetermined  temperatures 
to  be  maintained  at  different  times  in  the  cooling 
chamber  of  the  refrigerator,  the  thermometer 
may  be  provided  with  two  or  more  controlling 


contacts  and  a  suitable  switch  or  the  like  for  se- 
lecting one  or  the  other  contact,  or  for  discon- 
necting the  thermometer  entirely  from  the  relay 
circuit  if  the  refrigerator  is  to  operate  continu- 

.->  ously,  as  described  relative  to  Fig.  1. 

According  to  this  embodiment  of  the  invention 
as  shown  in  Fig.  3,  the  contact  thermometer  7' 
may,  for  example,  be  provided  with  five  station- 
ary contacts  14  to  18,  the  contact  14  forming  the 

LO  lead-in  contact  and  contacts  15,  16,  17  and  18 
the  temperature  controlling  contacts  correspond- 
ing, for  example,  to  the  temperatures  of  2°,  4°, 
6°  and  8°C,  respectively.  The  contacts  15  to  18 
are  connected  to  the  corresponding  contacts  of 

13  a  single  manually  operated  switch  19,  the  fifth 
contact  of  which  is  connected  to  the  lead-in  con- 
tact 1 4  of  the  thermometer. 

The  operation  of  the  device  is  similar  to  that 
described  relative  to  Fig.  1.    If  the  switch  19  is 

20  placed,  for  example,  in  the  position  indicated  in 
Fig.  3,  the  cooling  chamber  is  automatically 
maintained  at  a  temperature  of  6°C.  As  soon  as 
the  mercury  column  10  connects  the  lead-in  con- 
tact 14  with  the  control  contact  17,  the  circuit 

23  of  the  relay  6  is  closed  causing  a  closing  of  the 
relay  contacts  5  so  that  the  motor  4  starts  to  op- 
erate. For  quick-freezing  purposes,  the  switch  1 9 
is  placed  in  the  position  shown  in  dotted  lines, 
thus  bridging  the  control  contacts  15  to  18  and 

no  maintaining  the  relay  6  continuously  energized. 
Although  the  invention  has  been  described 
with  particular  reference  to  refrigerators  oper- 
ated by  a  motor-compressor  unit,  obviously  it  may 
also  be  applied  to  other  types  of  refrigerators  and 

3a  especially  those  operated  by  continuous  absorp- 
tion in  which  case  the  winding  4  may  be  substi- 
tuted by  a  heating  coil  or  the  like. 
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The  invention  refers  to  strips  for  parquet  or 
inlaid  floors  connected  crosswise  by  disconnected 
grooves  on  their  lateral  as  well  as  end  faces, 
which  are  arranged  in  such  a  manner  that,  with 
a  comparatively  low  height,  in  other  words  with 
a  comparatively  limited  thickness  of  the  various 
strips,  a  comparatively  high  thickness  for  wear- 
ing results,  without  causing,  as  a  result  of  the 
comparatively  short  distance  of  the  joint-grooves 
from  the  lower  edge  of  a  strip,  the  danger  of  the 
lower  side  portion  of  the  grooves  breaking  off.  In 
comparison  with  the  inlaid  floor  strip  commonly 
used  the  strip  according  to  the  invention  having 
the  same  thickness  of  wearing  surface  may  be 
manufactured  with  a  total  thickness  of  one  third 
less,  which  results  in  a  considerable  saving  of 
material.  In  other  words,  this  invention  deals 
with  a  strip  for  inlaid  floors  with  part-way  cross 
joints,  which  is  specially  characterized  in  that  the 
thickness  of  the  upper  side  portion  of  the  grooves 
which  is  formed  by  several  grooves  in  the  shape 
of  a  circular  arc  separated  by  intermediate  mate- 
rial, is  several  times  that  of  the  lower  side  por- 
tion of  the  grooves  and  that  the  intermediate  ma- 
terial between  the  successive  grooves  is  only  wide 
enough  to  insure  a  sufficiently  large  surface  of 
interengagements  between  grooves  and  projec- 
tions engaging  into  same,  to  keep  the  lower  side 
portions  from  breaking  off. 

The  strips  for  inlaid  floors  in  use  at  the  present 
time,  usually  in  a  thickness  of  16  mms  are  pro- 
vided with  a  through-going  cut  groove  in  a  dis- 
tance of  about  7  mms  from  the  upper  edge 
of  the  strip.  Joining  or  other  strips  will  fit 
into  this  cut  groove.  The  wearing  thickness  in 
this  case  amounts  to  less  than  7  mms.  To  place 
the  through-going  groove  at  the  lower  edge  of 
the  strip  is  impossible  on  account  of  the  impend- 
ing danger  of  the  lower  side  portions  of  the 
grooves  breaking  off. 

However,  the  joints  of  the  strips  according  to 
the  invention  are  arranged  in  such  a  manner  that 
the  connecting  grooves  provided  for  on  the  end 
and  lateral  faces  do  not  go  all  the  way  through, 
but  are  arranged  with  spaces  between  them.  The 
connecting  grooves  are  therefore  individual  cuts 
separated  from  each  other  by  the  intermediate 
material.  In  spite  of  the  comparatively  short  dis- 
tance of  the  grooves  from  the  lower  edge  of  the 
strip  the  lower  side  portion  of  the  groove  will 
not  break  off  because  sufficient  material  remains 
between  the  various  rectangular  holes. 

Compared  to  the  floor  strips  with  grooves  and 
keys  running  all  the  way  which  are  commonly 
used,  the  following  advantages  are  obtained:  If 
the  thickness  of  the  material  is  the  same  a  great- 
er resistance  against  wear  is  at  disposal;  or,  the 
thickness  of  the  wearing  surface  being  the  same, 
the  strips  may  be  made  of  a  considerably  thinner 
material.  The  results  are  the  following:  The 
thickness  of  the  flooring  in  general  is  decreased 
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which  means,  keeping  the  originally  planned 
height  of  the  rooms,  a  reduction  of  the  total 
height  of  the  building,  if  a  building  of  several 
stories  was  planned.  The  decreased  weight  of 
the  flooring  permits  a  lighter  construction  of  the 
ceiling  supports  and  above  all  a  saving  of  wood 
on  the  inlaid  floor  proper.  Contrary  to  the  com- 
monly used  construction  method  of  grooves  and 
keys,  which  may  cause  the  lower  side  portion  of 
the  grooves  to  break  off  and  also  cause  the  keys 
to  break  in  the  direction  of  the  grain  of  the  wood, 
because  the  grooves  and  keys  are  forced  to  bend 
as  they  run  in  the  same  direction  as  the  natural 
grain  of  the  wood,  the  joints  in  accordance  with 
the  invention  follow  in  no  case  the  natural  grain 
of  the  wood.  Therefore,  if  joints  according  to  the 
invention  are  used,  the  lower  side  portions  of  the 
strips  and  the  keys  cannot  break  in  the  direction 
of  the  grain.  Hereby  and  also  by  leaving  a  cer- 
tain amount  of  material  at  the  edges  of  the  strips 
between  the  grooves  and  by  using  short  appropri- 
ately shaped  keys — made  of  wood  or  a  composi- 
tion material  on  a  base  of  phenol,  urea,  casein  or 
wood,  with  the  joints  according  to  the  invention, 
a  bending-,  inpact-,  notching-,  tensile-  and  com- 
pressive strength  of  the  inlaid  floor  joints  is  at- 
tained that  the  strips  may  be  placed  on  the  tim- 
berwork  without  using  a  false  bottom  or  other 
supporting  frames.  This  may  also  be  done  with 
the  patterns  deviating  from  the  so-called  boat 
flooring  and  without  having  the  end  faces  of  the 
strips  rest  on  supporting  members  or  resilient 
supports  or  be  fastened  to  same.  This  decreases 
the  height  of  the  flooring  in  general  and  with 
buildings  of  several  stories  the  total  height  of  the 
buildings  (namely  by  the  height  of  the  false  bot- 
tom) and  causes  a  saving  of  material  (namely 
the  material  used  for  the  false  floors) . 

The  invention  will  be  better  understood  by  ref- 
erence to  the  following  detailed  description  in 
connection  with  the  accompanying  drawing 
showing  by  way  of  example  and  purely  schemat- 
ically some  embodiments  of  the  invention  and  in 
which: 

Fig.  1  is  a  perspective  view  showing  a  strip  of 
inlaid  floor  having  the  invention  applied  thereto. 

Fig.  2  is  a  section  on  line  II — II  of  Fig.  3. 

Fig.  3  is  a  side  elevation  of  a  similar  strip  as 
Fig.  1. 

Fig.  4  is  a  section  on  line  IV — IV  of  Fig.  5,  show- 
ing a  modification. 

F  g.  5  is  a  side  elevation  of  the  modification 
shown  in  Fig.  4. 

Fig.  6  is  a  plan  view  of  parquet  or  inlaid  floor, 
Wiiii  the  wooden  strips  partly  removed  to  show 
ihe  substructure. 

Fig.  7  is  a  section  on  line  VII — VII  of  Fig.  6. 

Fig.  8  is  a  plan  view,  partly  in  section,  showing 
t.he  connection  between  adjacent  strips  of  vary- 
ing width  and 
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Fig.  9  is  an  enlarged  fragmentary  section  illus- 
trating a  detail. 

Similar  reference  numerals  denote  similar  parts 
in  the  different  views. 

The  strips  for  the  inlaid  floor  I,  made  entirely 
of  hard-wood  (oak)  or  of  a  base  plate  of  soft 
wood  and  a  cover  of  veneer  or  such  of  finer  wood, 
are  provided  with  curved  recesses  or  grooves  2 
instead  of  longitudinal  grooves  on  their  lateral 
faces  (see  Fig.  1).  As  will  be  seen  from  Figs.  2 
and  4  these  recesses  or  grooves  2  may  be  made  by  a 
vertical  cutter  producing  circular  segment  shaped 
recesses.  The  grooves  2  are  arranged  contigu- 
ously with  varying  space  between  them.  The 
keys  3  fitting  in  the  grooves  2  are  in  the  shape  of 
elliptical  paraboloids,  the  parabolae  of  same  being 
of  the  same  size  and  shape  as  the  circular  seg- 
ments of  the  grooves  2.  The  corners  of  the  keys 
3  may  be  cut  off,  as  demonstrated  on  two  keys  of 
Fig.  4.  These  keys  3  join  several  of  the  strips  I 
in  an  almost  jointless  integral.  The  grooves  2 
which  may  be  of  any  desired  shape,  square,  oval 
or  elliptical,  but  for  reasons  of  efficacy  may  taper 
down,  are  comparatively  narrow.  Practically  a 
height  of  2  mms  is  sufficient.  They  are  placed 
in  a  short  distance  from  the  lower  edge  of  the 
strip  I.  A  distance  of  from  3  to  4  mms  from  the 
lower  edge  will  generally  be  sufficient.  Neverthe- 
less it  is  practically  impossible  for  the  portion  be- 
tween the  groove  2  and  the  lower  edge  of  the  strip 
1  to  break  off,  even  if  submitted  to  heavy  stress, 
taking  of  course  for  granted  that  the  use  is  nor- 
mal, because,  as  can  be  seen  from  the  plan  and 
longitudinal  views,  there  is  enough  solid  original 
material  between  the  various  grooves  2,  which  in- 
creases parabolically  from  the  farthest  points  of 
two  neighbouring  grooves  2  and  therefore  does 
not  follow  the  direction  of  the  grain.  If  the 
grooves  2  are  not  made  too  large,  breakage  is 
impossible.  Also  the  keys  3  of  elliptical  shape 
have  at  no  point  the  same  direction  as  the  grain 
of  the  wood  and  under  normal  circumstances 
cannot  break.  The  notching  strength  of  the 
elliptical  keys  3  is  the  same,  as  if  the  keys  were 
rectangular  and  extended  the  whole  length  of  the 
strip.  In  place  of  wood  any  other  suitable  ma- 
terial, such  as,  a  composition  or  laminated  ma- 
terial or  press  material  of  wood,  cellulose,  phenol 
or  a  similar  product  may  be  used  for  the  keys,  as 
these  synthetic  materials  are  considered  to  have 
better  properties  than  wood.  Therefore  by  using 
keys  made  of  a  composition  or  synthetic  material, 
the  strength  of  the  joints  may  be  materially  in- 
creased. 

Taking  6  mms  as  the  total  of  the  distance  be- 
tween the  groove  2  and  the  lower  edge  of  the 
strip  I  and  for  the  height  of  the  grooves  2,  which 
is  practically  entirely  sufficient,  and  12  mms  as 
the  distance  from  the  groove  2  to  the  upper  edge 
of  the  strip  I,  a  material  thickness  of  the  entire 
floor  strip  of  18  mms  results.  Of  this  thickness 
almost  12  mm  can  be  considered  as  available  for 
wear,  but  the  joint  in  its  entirety  does  not  lose  its 
solidity.  Experience  has  shown  that  the  floor 
strips  with  grooves  and  keys  from  end  to  end 
must  have  a  thickness  of  24  mms  if  a  wearing 
thickness  of  12  mms  is  expected,  because  for  the 
joint  including  the  lower  side  portion  of  the  strip 
a  height  of  at  least  12  mms  is  required.  With 
the  exception  of  the  so-called  boat  flooring  these 
floor  strips  with  grooves  and  keys  from  end  to 
end  must  be,  as  is  known  from  experience,  laid 
on  a  false  bottom.  This  false  bottom  must  have 
a  thickness  of  from  12  to  24  mms,  if  the  same 
solidity  as  that  of  a  joint  constructed  according 


to  the  Invention  is  desired.  Once  the  upper  side 
portion  of  the  strip  with  grooves  and  keys  from 
end  to  end  is  worn  to  almost  the  upper  edge  of 
the  longitudinal  groove,  the  key  and  the  lower 

5  portion  of  the  strip  together  do  not  have  suffi- 
cient strength.  With  a  floor  joint  of  this  kind 
the  false  bottom  is  required  to  carry  the  main 
load.  By  joining  the  strips  according  to  the  in- 
vention by  disconnected  grooves  2  and  corre- 

10  spondingly  short  keys  3,  preferably  of  paraboli- 
cal-elliptical shape,  there  remains  enough  orig- 
inal material  between  the  grooves  2  and  also  the 
keys  3  to  guarantee  under  the  worst  wearing  con- 
ditions sufficient  compressive  bending-  and  im- 

]  5  pact  bending  strength,  even  if  the  strip  has  been 
worn  to  almost  the  upper  edge  of  the  groove  2. 
A  false  bottom  or  any  other  base  underneath  the 
joints  according  to  the  invention  is  therefore  not 
required.   Besides  that,  by  joining  the  strips  ac- 

20  cording  to  the  invention,  a  multitude  of  individ- 
ual pressure  carrying  centres  is  created,  which 
as  a  whole  increases  the  solidity  of  the  floor.  In 
case  an  individual  key  3  or  a  groove  2  should  be 
destroyed  by  abnormal  happenings,  the  joint  as  a 

25  whole  cannot  be  loosened,  as  would  happen  to 
a  joint  with  grooves  and  keys  from  end  to  end. 
The  multitude  of  such  pressure  carrying  centres 
gives  to  the  joint  in  its  entirety  a  closer,  almost 
homogeneous  connection,  which  assures  greater 

30  strength. 

Referring  now  to  Figs.  6  and  7,  it  will  be  seen 
that  a  false  bottom  is  not  being  used,  the  various 
floor  strips  resting  directly  on  the  mainbeam  on 
one  side  and  on  the  other  side  on  transverse 

35  braces  6  which  again  rest  on  blocks  7  fastened  to 
the  main  beam.  To  make  a  complete  picture, 
the  intermediate  ceiling  8  with  beam  braces  9, 
fill  10,  ceiling  cober  II  and  plaster  12  are  shown 
in  Figs.  6  and  7. 

40  Fig.  8  explains  figuratively  the  employment  of 
floor  strips  I  of  a  different  width.  The  cut 
grooves  2  of  the  strips  of  a  different  width  do 
not  lie  across  from  each  other,  but  are  staggered. 
This  makes  it  possible  to  fit  the  keys  3  into  the 

45  cut  grooves  2  in  spite  of  the  different  width  of 
the  floor  strips  I.  This  however  is  only  possible 
due  to  the  elliptical  shape  of  the  keys  3,  accord- 
ing to  the  invention.  The  keys  3  will  line  up 
corresponding  to  the  counter-set  or  staggered 

50  position  of  the  grooves  2  contacting  each  other. 
Fig.  9  shows  schematically  on  an  enlarged  scale 
how  a  key  3  lines  up. 

The  cut  grooves  2  and  the  keys  3  may  be  ar- 
ranged, as  is  shown  in  Figs.  2  and  3,  on  the  end 

55  faces  4  of  the  strips  in  such  a  manner  that  a 
through-going  groove  of  the  height  and  depth 
of  a  cut  groove  2  is  provided  which  makes  it  pos- 
sible that  either  the  front  or  the  lateral  faces  of 
the  adjacent  strips  may  be  joined  to  the  end 

60  faces  4  of  the  strips  I  by  placing  the  keys  3 
wherever  they  are  required.  It  is  also  possible, 
as  is  shown  in  Figs.  4  and  5,  to  provide  the  front 
faces  4  of  the  strips  I  with  a  cut  groove  2  and  a 
key  3  each  of  the  same  kind  as  are  provided  on 

(55  the  lateral  faces  of  the  strips  I . 

The  method  and  apparatus  of  the  present  in- 
vention have  been  described  in  detail  with  refer- 
ence to  specific  embodiments.  It  is  to  be  under- 
stood, however,  that  the  invention  is  not  limited 

70  by  such  specific  reference  but  is  broader  in  scope 
and  capable  of  other  embodiments  than  those 
specifically  described  and  illustrated  in  the 
drawing. 

LORENZ  MALZER. 
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The  present  invention  relates  to  slide  fasteners  The  strip  from  which  the  fastener  elements  is 

and  particularly  to  the  shape  of  a  strip  of  flexible  produced  may  be  formed  of  any  suitable  material 

material  from  which  slide  clasp  fastener  elements  such  as  synthetic  resins,  ebonate  or  suitably  pre- 

may  be  formed  integral  with  the  stringers  for  pared  rubber  compounds  or  the  like, 

such  fastener  elements.    This  application  is  a  5      The  strip  may  be  preformed  of  any  suitable 

division  of  my  copending  application  Serial  No.  flexible  material  for  example  by  extrusion  in 

254,965,  filed  February  6,  1939.  dimensions  and  shape  so  as  to  provide  the  desired 

A  slide  clasp  fastener  of  the  usual  type  includes  shape  and  appearance  to  the  finished  fastener 

two  stringers  composed  of  fabric  and  the  fastener  elements. 

elements  which  are  separately  secured  to  the  10      The  two  cooperating  parts  of  the  slide  fastener 

stringers  and  the  slide  fastener  elements  usually  or  the  two  appertaining  series  of  fastener  ele- 

consist  of  metal  or  other  similar  materials.    In  ments  are  produced  simultaneously  with  the 

the  production  of  slide  clasp  fasteners  of  this  type  stringers  from  the  strip  shown  in  Fig.  1.  The 

it  is  necessary  to  attach  the  fastener  elements  to  strip  is  initially  of  a  double  width  and  the  two 

the  stringers  and  apparatus  has  been  provided  to  15  cooperating  parts  of  the  fastener  are  simultane- 

aDply  the  metallic  fastener  elements  in  one  con-  ously  formed  from  the  strip  which  is  thereafter 

tinuous  operation.  severed  along  the  groove  5  to  form  the  two  apper- 

An  object  of  the  present  invention  is  to  provide  taining  parts  of  the  fastener, 

a  strip  of  flexible  material  from  which  the  fas-  In  producing  the  fastener  elements  the  strip 

tener  elements  together  with  the  stringers  may  20  shown  in  Fig.  1  is  first  provided  with  a  plurality 

be  simultaneously  formed.  of  openings  or  perforations  6  as  shown  in  Fig.  2. 

Other  and  further  features  and  objects  of  the  These  openings  are  formed  in  the  central  portion 

invention  will  be  apparent  from  a  consideration  4  of  the  strip  and  extend  into  the  beads  or  hollow 

of  the  accompanying  drawing  and  the  following  enlargements  2.    After  the  strip  has  been  thus 

description  wherein  an  exemplary  embodiment  of  25  perforated  at  spaced  intervals  the  strip  is  sepa- 

the  invention  is  disclosed.  rated  along  the  groove  5  in  any  well  known 

In  the  drawing:  manner  such  as  by  means  of  a  rotating  knife  14. 

Fig!  1  is  a  perspective  view  of  a  strip  of  flexible  In  this  manner  the  primary  parts  of  the  finished 

material  from  which  the  fastener  elements  and  fastener  are  produced  and  the  two  stringers  I 

stringers  may  be  formed.  30  having  two  series  of  fastener  elements  7  provided 

Fig.  2  is  a  plan  view  of  the  strip  shown  in  Fig.  1  with  intermediate  recesses  8  are  simultaneously 

illustrating  the  manner  in  which  the  fastener  formed.    Thus  the  transverse  webs  intermediate 

elements  are  formed  from  parts  of  the  strip.  the  opening  6  provide  the  fastener  elements  7  and 

Fig.  3  is  a  plan  view  partly  in  section  illustrat-  one  series  of  the  elements  7  can  be  made  to 

ing  the  manner  in  which  the  fastener  elements  '-]r>  engage  the  recesses  8  of  the  other  series.  To  elim- 

may  be  interlocked.  inate  the  possibility  of  sharp  edges  on  the  ele- 

Referring  to  the  drawing  there  is  shown  in  ments  7  the  groove  5  in  the  central  portion  4  is 
Fig.  1  a  strip  of  flexible  material  shaped  in  such  a  suitably  rounded  off  along  the  edges  thereof, 
manner  as  to  provide  the  requisite  characteris-  Thereafter  the  two  siringers  I  having  the  fas- 
tics  to  the  finished  fastener  elements  and  the  40  tener  elements  7  formed  from  integral  parts 
stringers.  The  parts  of  the  strip  shown  in  Fig.  1  thereof  may  be  interlocked  as  shown  in  Fig.  3  by 
at  I  are  designed  to  provide  the  stringers  for  the  means  of  a  conventional  type  clasp  15.  In  other 
fastener  elements.  The  strip  further  includes  words  the  transverse  webs  which  form  the  fas- 
hollow  beads  or  enlargements  2  each  of  which  is  tener  elements  7  of  one  stringer  are  displaced  so 
provided  with  a  longitudinal  passage  3  as  shown  45  as  to  move  within  the  recesses  8  of  the  other 
in  Fig.  1.  The  hollow  enlarged  portions  2  are  stringer  and  to  interlock  the  two  parts  of  the 
spaced  with  respect  to  each  other  so  as  to  leave  fastener  elements. 

between  these  beads  a  strip  portion  4  having  a  -                      ALFRED  BOENECKE. 
slightly  greater  thickness  than  the  stringer  por- 
tions I  of  the  strip.   The  central  portion  4  how-  50 
ever  is  not  as  thick  as  the  bead  portions  2. 
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It  is  common  knowledge  that  the  textile  fibres 
obtained  by  spinning,  whipping  and  other  similar 
methods  of  treating  caseins,  gelatines  and  other 
materials,  artificially  insolubilized  or  hardened 
(as  for  example  those  known  as  "lanital"),  are 
little  able  to  stand  damp  heat,  so  that  it  is  almost 
impossible  to  dye  and  boil  them  as  is  done  with 
wool  and  the  like. 

Dyeing  operations,  because  of  the  damp  heat 
involved,  greatly  alters  such  fibres  so  that  the 
weight  and  tensile  strength  are  diminished  with 
consequent  considerable  waste  in  spinning. 

Certain  of  these  fibres  change  at  ordinary  tem- 
peratures when  wetted,  becoming  gelatinous,  soft 
and  losing,  in  a  word,  their  best  properties;  if 
subjected  to  boiling  and  hot  dyeing  they  under- 
go profound  changes,  sometimes  even  to  being 
rendered  completeiy  unserviceable  in  the  bath. 

The  present  invention  relates  to  a  treatment 
for  considerably  increasing  the  resistance  of 
these  artificial  fibres,  particularly  those  known 
as  "lanital,"  and  making  them  suitable  for  hot 
dyeing. 

The  applicant's  studies  and  researches  have  led 
to  the  discovery  that  by  preliminarily  treating 
these  fibres  with  basified  metallic  salts  (espe- 
cially salts  of  chromium) ;  with  soluble  salts; 
with  synthetic  tannins  (for  example  sulphonic 
derivatives  of  cresols,  xilolo,  etc.  with  formalde- 
hyde, in  which  the  sulphonic  groups  are  combined 
with  aluminium,  chromium  and  other  metals) ; 
with  natural  tannins  (vegetable)  alone  or  treat- 
ed with  metallic  saits;  or  with  mixtures  of  the 
aforementioned  products,  mixed  together  or  with 
other  substances  having  insolubilizing,  tanning 
or  polymerizing  properties;  the  said  fibres  be- 
come considerably  stronger  and  resistant  to  high 
damp  temperatures  and  are  therefore  able  to 
stand  hot  dyeing  even  up  to  boiling  point. 

Fibres  treated  in  the  above  described  way  ac- 
quire a  high  degree  of  physical,  chemical  and 
mechanical  resistance,  really  equal  to  that  of 
natural  wool  and  this  particularly  with  regard 
to  weight,  resistance  to  tearing  and  weaving  qual- 
ities. 

Up  to  now  it  has  been  found,  in  practice,  that 
the  best  results  in  increasing  the  resistance  of 
such  fibres  are  obtained  by  treating  them  with 
with  polymerizable  substances  or  having  poly- 
merizing properties. 

Amongst  these  substances  it  has  been  found 
that  urea  gives  excellent  results,  due  to  the  fact 
that: 


1.  This  substance  polymerizes  easily  under  the 
action  of  the  small  quantities  of  formaldehyde 
present  in  the  fibre  (either  free  or  added)  as  a 
consequence  of  the  preliminary  production  proc- 

5   ess  to  which  they  have  been  subjected. 

2.  The  products  of  condensation  and  polymeri- 
zation of  pure  urea  are  colourless  and  conse- 
quently their  presence  in  and  on  the  fibre  treated 
does  not  alter  the  colouring,  thus  permitting  all 

10  shades  of  dyeing,  even  in  the  lightest  tints. 

3.  The  properties  of  resistance  and  elasticity 
conferred  on  fibre  treated  with  urea  are  excel- 
lent. 

The  treatment  is  made  with  a  cold  or  warm  so- 

15  lution  of  urea,  according  to  the  properties  it  is 
desired  to  confer  on  the  fibre,  and  to  this  end 
other  products,  such  as  acids  or  basics,  or  acid  or 
basic  salts  may  be  added  to  the  urea. 
An  excellent  result  is  obtained,  for  instance,  by 

20  subjecting  the  "lanital"  to  protracted  boiling  for 
about  half  an  hour  in  a  1  to  5%  solution  of  urea. 

The  urea  of  the  bath,  in  contact  with  the  for- 
mic aldehyde  contained  in  the  fibre,  either  in 
free  or  added  (residue  of  the  manufacturing 

25  process  or  eventually  added  by  a  preliminary 
treatment) ,  condenses  on  and  in  the  fibre,  in- 
creasing its  resistance  and  elasticity  and  also 
exercising  on  the  fibre  a  tanning  action,  i.  e.  an 
action  similar  to  that  exercised  by  tannin  on  gela- 

30  tine,  keratine  and  similar  materials. 

Naturally  the  duration  of  the  urea  bath  and  its 
strength  may  vary  within  wide  limits,  according 
to  the  kind  of  fibre  being  treated,  or  according  to 
the  results  it  is  desired  to  obtain.    The  tempera- 

35  ture  of  the  bath  may  also  vary  between  cold  and 
ebullition. 

In  industrial  practice  the  urea  treatment  may 
be  made  at  any  stage  of  the  manufacturing  proc- 
ess. 

40  For  instance,  it  is  possible  to  add  urea  to  the 
initial  product  (casein,  gelatine,  keratine,  etc.) 
before  coagulation  or  drawing,  so  that  the  fibre 
is  formed  ready  impregnated  with  urea  which 
reacts,  together  with  the  basic  product,  with  the 

45  formaldehyde  of  the  coagulating  bath.  Evi- 
dently, in  the  above  described  process,  urea  may 
be  replaced  by  another  substance  of  similar  ef- 
fect; in  particular  those  capable  of  giving  con- 
densation products  or  of  addition  to  the  formal- 

50  dehyde  of  the  coagulation  bath  or  with  the  other 
substances  which  may  be  present  during  the 
process  of  manufacture  of  the  artificial  fibres. 

GIORGIO  CHIERA  di  VASCO. 
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The  known  sliding  clasp  fasteners  with  fas- 
tener elements  obtained  by  stamping  possess, 
amongst  others,  the  inconvenience  that,  owing  to 
their  sharp  edges  the  material  on  which  they  are 
mounted  is  easily  damaged  and  injuries  are  5 
caused  to  the  wearers.  These  known  sliding 
clasp  fasteners  further  look  as  if  they  were  not 
finished,  because  the  rough  stamping-  or  cutting 
faces  of  the  fastener  elements  are  on  the  outer 
side.  This  circumstance  also  prevents  to  make  in 
such  fastener  elements  from  material  multicol- 
ored on  the  outer  side,  such  as  eloxated,  en- 
ameled or  varnished  material  as  the  cutting  faces 
would  be  without  covering. 

With  regard  to  these  inconveniences  of  the  ,r> 
sliding  clasp  fasteners  composed  of  stamped  fas- 
tener elements,  it  has  already  been  proposed  to 
make  the  fastener  elements  from  wire.  Sliding 
clasp  fasteners  made  of  interengaging  wire  spirals 
are  not  sufficiently  yieldable  and  adaptable.  20 
These  spirals  further  do  not  stand  sharp  bend- 
ing, as  herefrom  results  either  a  breaking  or  at 
least  distorting  of  the  spiral  so  that  the  whole 
sliding  clasp  fastener  would  be  useless.  The 
other  proposition,  according  to  which  fastener  2  ' 
elements  consisting  of  wire  loops  or  of  bent  wire 
sections  with  stamped  closing  means  are  provided, 
could  not  find  favor  with  the  public  for  the 
reason  that  the  individual  elements,  notwith- 
standing very  complicated  auxiliary  means  which  3U 
have  been  proposed,  had  not  the  solid  seat  on 
the  carrying  bands  necessary  for  secure  and  per- 
fect working  of  the  sliding  clasp  fastener,  but 
became  loose  under  stresses,  turned  and  were 
mutually  displaced,  so  that  the  sliding  clasp  fas-  30 
tener  became  useless. 

The  invention  has  for  its  object  to  obviate  the 
inconveniences  of  the  fastener  elements  consist- 
ing of  bent  wire  sections,  in  that  first  of  all  the 
conditions  relating  to  fixed  seat  and  mutual  en-  40 
gagement  of  the  elements  are  made  more  fa- 
vorable and  also  the  individual  stability  of  the 
elements  is  increased.  The  fixed  seat  has  been 
improved  according  to  the  invention  in  that  the 
points  at  which  the  elements  engage  the  one  into  45 
the  other  are  placed  close  to  the  edge  bead  and 
the  arms  of  each  fastener  element  and  the  bend 
of  the  same  tightly  embrace  the  edge  bead  of 
the  carrying  band  over  its  whole  circumference 
in  clamping  the  same  from  all  sides,  so  that  the  50 
end  faces  of  the  two  wire  arms  bear  on  the  carry- 
ing band.  By  approaching  the  edge  bead  to  the 
bend  piece  of  the  individual  fastener  element 
and  owing  to  the  tight  gripping  of  the  bead  from 
all  sides,  a  secure  seat  of  the  fastening  element  55 


is  ensured  and  cannot  be  loosened  even  when  the 
sliding  clasp  fastener  is  submitted  to  strong 
bending  stresses. 

The  increase  of  the  individual  stability  of  the 
fastener  element  is  attained  according  to  the 
invention  in  that  the  bend  connecting  the  two 
arms  of  the  wire  section  is  at  the  stamping  of 
the  fastening  element  flattened  about  the  nose 
of  the  fastener  element  in  order  to  obtain  a  high 
resistance  moment,  and  strengthened  on  the  op- 
posite side  by  the  formation  of  an  indentation 
with  closing  lip. 

In  order  to  not  impair  the  flexibility  of  the 
fastener  chain  by  the  stamped  connecting  piece, 
this  piece  is  preferably  of  ball-shape  or  rounded 
on  all  sides.  The  fastening  means  proper  in  the 
connecting  piece  are  preferably  formed  by  stamp- 
ing parallel  to  the  axis  of  the  element,  so  that 
the  points  at  which  the  fastener  elements  engage 
the  one  in  the  other  are  situated  close  to  the  edge 
bead,  the  occurring  bending  stresses  of  the  fas- 
tener elements  being  thereby  reduced  to  a  mini- 
mum. In  order  to  make  the  element  proper  as 
resistant  as  possible  against  the  stresses,  the 
stamping  of  the  fastener  elements  is  preferably 
utilized  to  enlarge  the  connecting  piece  to  above 
the  diameter  of  the  wire  arms  to  thus  increase 
its  resistance  moment. 

A  sliding  clasp  fastener  composed  of  such  fas- 
tener elements  according  to  the  invention  is  ab- 
solutely satisfactory  as  regards  economical  pro- 
duction, wearing  properties  and  reliable  work- 
ing. The  economy  of  its  production  is  chiefly 
due  to  the  fact  that  only  little  material  is  nec- 
essary for  the  fastener  elements  which  can  be 
made  without  waste.  The  fastener  elements  are 
further  of  simple  shape,  so  that  not  only  the 
fastening  stamping  can  be  made  without  diffi- 
culty, but  the  fastener  elements  can  be  fixed  easily 
and  securely  on  the  carrying  band.  When  em- 
ploying material  treated  on  the  surface  the  same 
advantages  exist  undiminished.  Thereby  that 
the  end  faces  of  the  two  wire  arms  bear  on  the 
carrying  band  or  that  the  wire  sections  are  closed 
ring-like,  it  is  possible  to  produce  a  sliding  clasp 
fastener  of  perfect  appearance  and  made  of  col- 
ored material  treated  on  the  surface,  in  that  the 
cutting  faces  of  the  wire  sections  which  are  not 
provided  with  the  covering  are  hidden.  When 
shaping  the  fastener  elements  according  to  the 
invention  the  surface  quality  of  the  material,  not- 
withstaning  the  stamping  proceeding,  is  uni- 
formly maintained  at  all  points. 

As  the  fastener  elements  have  no  longer  any 
sharp  edges  or  burs,  as  are  unavoidable  in 
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stamped  elements,  but  are  absolutely  smooth  on 
the  outer  side,  damages  of  the  clothes  and  in- 
juries at  the  handling  of  the  sliding  clasp  fas- 
tener are  excluded.  Furthermore,  the  sliding 
clasp  fastener  according  to  the  invention  is  very 
flexible  and  yielding,  so  that  it  posseses  in  every 
respect  the  most  favorable  wearing  properties. 

The  reliable  operation  of  the  fastener  in  any 
size  of  the  fastener  elements  is  guaranteed  by 
the  kind  of  shaping  of  the  fastener  elements 
and  first  of  all  thereby,  that  the  fastener  ele- 
ments are  absolutely  securely  fixed  on  the  carry- 
ing band  and  cannot  be  brought  out  of  position 
by  bending  or  sharp  bending  of  the  fastener. 

The  arms  of  the  wire  sections  rounded  up  to 
the  carrying  band  are  also  excellently  suited  for 
a  wide,  flexible  sliding  clasp  guiding,  in  spite  of 
broad  bearing. 

An  embodiment  of  the  invention  is  illustrated 
by  way  of  example  in  the  accompanying  drawing, 
in  which 

Fig.  1  shows  in  side  elevation  a  fastener  ele- 
ment according  to  the  invention, 

Fig.  2  is  a  top  plan  view  and 

Fig.  3  an  end  view  seen  from  the  front, 

Fig.  4  is  a  longitudinal  section  through  the 
fastener  element  turned  by  180°  relative  to  Fig.  1, 

Fig.  5  is  a  rear  end  view,  and 

Fig.  6  a  view  from  below, 

Fig.  7  shows  in  side  elevation,  and 

Fig.  8  in  top  plan  view  a  sliding  clasp  fas- 
tener with  fastener  elements  according  to  the 
invention. 

The  fastener  element,  shown  in  Fig.  1  to  6 
as  to  be  shifted  over  the  edge  beads  of  the  carry- 
ing bands,  consists  of  a  bent  wire  section,  the 
arms  I  of  which  are  bent  together  up  to  a  slit  2 
the  width  of  which  depends  on  the  thickness  of 
the  edge  bead.  The  connecting  piece  3  of  the 
arms  I  form  the  carrier  for  the  fastening  means 
of  the  fastener  elements,  that  is  for  the  projec- 
tion 4  and  the  cavity  5,  situated  on  the  other 
side,  and  having  a  lip  6,  the  projection,  cavity 
and  lip  being  produced  by  vertical  stamping  from 
the  material  of  the  wire  section  which  is  of  uni- 
form thickness  over  its  whole  length.  In  this 
instance  the  fastener  stamping,  as  can  be  best 
seen  from  Figs.  1  and  4,  is  carried  out  so  that, 
the  wire  cross  section  being  flattened  at  the  same 
time,  the  greatest  possible  accumulation  of  ma- 
terial exists  on  the  outer  edge  of  the  element  in 
the  range  of  the  connecting  piece  3,  in  order  that 


a  high  resistance  moment  of  the  element  is  ob- 
tained. 

Figs.  7  and  8  show  how  the  fastener  elements 
are  fixed  on  the  edge  beads  of  the  carrying  bands 

5  and  engage  the  one  in  the  other.  The  edge  beads 
7  of  the  carrying  bands  8  are  ring-like  enclosed 
on  their  whole  circumference  by  the  elements 
pressed  together,  in  such  a  manner  that  the  end 
faces  9  of  the  bent  wire  sections  are  close  to 

10  the  carrying  band  8  or  directly  bear  on  this 
carrying  band.  The  edge  beads  7  are  approxi- 
mately centrally  arranged  in  the  fastener  ele- 
ments, in  that  the  fastening  means  are  placed  as 
closely  as  possible  to  the  edge  bead.    By  this 

15  measure  the  forces  occurring  at  the  points  of  en- 
gagement of  the  fastener  elements  are  of  less 
effect  for  the  fixation  of  the  elements  on  the 
bead. 

The  fastening  can  take  place  in  a  zigzag  line, 

2o  as  shown  in  Fig.  7,  by  corresponding  arrangement 
of  the  fastener  elements,  that  is  by  corresponding 
stamping  of  the  projection  4  and  of  the  cavity  5, 
or  it  may  extend  in  a  straight  line. 
The  sliding  clasp  fastener  according  to  the  in- 

25  vention  is  distinguished  especially  by  a  secure 
seat  of  the  fastener  elements,  which  seat  is  ab- 
solutely maintained  even  at  strong  stresses  by 
the  fact  that  the  fastener  elements  tightly  en- 
close the  edge  beads  on  ali  sides  by  the  wire 

30  sections.  The  sliding  clasp  fastener  according  to 
the  invention  presents  the  advantage,  that  it  can 
be  produced  also  from  any  material  the  surface 
of  which  has  been  treated,  especially  from 
eloxated,  enameled  and  colored  material,  without 

35  diminishing  the  quality  of  the  surface,  in  that 
the  cutting  faces  of  the  wire  section  forming 
the  individual  elements  face  the  carrying  band. 
First  of  all  the  sliding  clasp  fastener  can  be  com- 
posed of  fastener  elements  of  any  size  and  of  any 

40  thickness,  in  opposition  to  the  sliding  clasp  fas- 
teners composed  of  stamped  fastener  elements, 
without  influencing  the  usefulness. 

The  fastener  element  and  the  fastening  means 
are  evidently  not  limited  to  the  forms  of  con- 

45  struction  illustrated  in  the  drawing,  but  may  be  of 
any  desired  shape.  For  instance,  the  fastener 
elements  may  be  oval  or  angular.  Also  as  re- 
gards the  manner  of  production  of  the  wire  sec- 
tions one  may  proceed  as  desired.    For  instance, 

50  it  is  well  possible  and  advisable  under  certain 
circumstances,  to  produce  the  fastener  elements 
by  die-casting. 
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This  invention  relates  to  the  manufacture  of 
fibers  and  foils. 

It  is  an  object  of  this  invention  to  produce 
fibers  and  foils  of  special  properties. 

A  further  object  is  to  produce  these  fibers  and 
foils  from  viscose  solutions  treated  with  super- 
polyamides. 

A  still  further  object  is  the  provision  of  fibers 
and  foils  from  ammoniacal  copper  oxyde  solu- 
tions treated  with  superpolyamides. 

These  and  other  objects  will  appear  from  the 
detailed  specification  following  hereinafter. 

It  has  been  found  that  fibers  and  foils  of  ex- 
cellent properties  are  obtained,  if  solutions  of 
viscose  and  cellulose  in  ammoniacal  copper  oxyde 
treated  with  alkali-soluble  superpolyamides  con- 
taining sulfamide  groups,  are  spun  or  worked  up 
into  foils.  Alkali-soluble  superpolyamides  are 
obtained  according  to  the  German  Patent  Appli- 
cation I.  64  124  IVd/12o,  filed  March  20,  1939,  by 
condensing  diamines  containing  sulfamide  groups 
and/or  dicarboxylic  acids  or  their  functional  de- 
rivatives or  salts  of  these  acids  with  the  diamines 
or  amino  carboxylic  acids  containing  sulfamide 
groups  or  their  functional  derivatives,  especially 
lactams. 

Solutions  of  viscose  or  of  cellulose  in  am- 
moniacal copper  oxyde  are  preferably  mixed  with 
alkaline  solutions  of  these  superpolyamides  and 
then  spun  in  a  known  manner  or  worked  up  into 
foils.  Hereby  the  usual  coagulation  agents  like 
salt  solutions  or  acids  may  be  employed.  The 
quantity  of  the  superpolyamides,  to  be  given  to 
the  spinning  solution,  may  vary  within  wide 
limits.  Preferably  there  are  added  not  less  than 
5  per  cent  superpolyamide  (related  to  cellulose) , 
as  otherwise  the  admixture  of  superpolyamides  is 
of  no  practical  value.  On  the  other  hand  a  mul- 
tiple of  superpolyamide  compared  with  cellulose 
may  be  employed. 

The  fibers  obtained  are  faster  to  wrinkling  and 
possess  a  far  higher  "Bauschelastizitat"  (bolster- 
elasticity)  and  a  more  elastic  grip  than  viscose- 
fibers.  The  grip,  moreover,  on  account  of  the 
good  "Bauschelastizitat"  resembles  wool.  Also 
the  dyeing  properties  of  the  fibers  and  foils  thus 
obtained  are  better  than  those  of  fibers  and  foils 
from  pure  viscose  or  pure  ammoniacal  copper 
oxyde  cellulose.  They  absorb  dyestuffs  for  in- 
stance much  easier  and  can  be  dyed  in  darker 
shades  than  pure  viscose  or  pure  ammoniacal 
copper  oxyde  cellulose.  Contrary  to  these  they 
may  be  dyed  with  acid  dyestuffs,  for  instance 
with  wool  dyestuffs  and  also  with  acetate  silk 
dyestuffs.    On  account  of  the  excellent  dyeing 


properties  the  fibers  are  very  much  adapted  for 
the  manufacture  of  mixed  fabrics. 

Example  I 

A  20  per  cent  solution  of  a  superpolyamide  con- 
sisting of  hexamethylenediamine  and  N,N'-di- 
propane  -  carboxylic  -  acid-p-sulfo-benzoic-acid- 
diamide  (see  Example  I  of  the  German  Patent 
Application  I.  64  124  IVd/12  o,  filed  March  20, 

lit  1939)  in  a  caustic  soda  solution  of  about  8  per 
cent  is  added  to  a  viscose  solution  capable  of 
being  spun  in  such  a  quantity,  that  after  spin- 
ning and  coagulating  filaments  containing  about 
10  per  cent  superpolyamide  are  obtained.  The 

J  5  elasticity  of  these  filaments  is  far  greater  than 
that  of  pure  viscose  filaments.    The  filaments, 
moreover,  possess  contrary  to  the  others  a  wool- 
like grip  and  excellent  "Bauschelastizitat". 
The  filaments  may  be  dyed  by  boiling  one  hour 

2«)  with  2  per  cent  acid  anthracene  red  3  BL  (Schultz 
Dyestuff  Tables,  Year  1932,  Vol.  II,  Page  187) 
ratio  of  the  weights  of  filaments  and  water  1:50, 
by  adding  10  per  cent  Glauber  salt  and  4  per 
cent  formic  acid.   It  is  then  washed  with  luke- 

25  warm  water  and  afterwards  dried.  The  shades 
obtained  are  distinctly  darker  than  on  viscose 
silk  without  addition  of  the  superpolyamide, 
whereby  the  degree  of  fastness  is  for  both  kinds 
at  least  the  same.   If  the  filaments  are  dyed  in 

30  the  same  way  with  2  per  cent  palatine  fast  blue 
GGN  (Schultz  Dyestuff  Tables,  Year  1932,  Vol.  II. 
Page  108)  by  adding  6  per  cent  formic  acid  or 
with  2  per  cent  sirius  light  blue  BRR  (Schultz 
Dyestuff  Tables,  Year  1934,  Vol.  I,  Page  131)  by 

35  adding  20  per  cent  Glauber  salt,  also  distinctly 
darker,  but  more  brilliant  shades  are  obtained 
than  on  cellulose  free  from  superpolyamides. 

Example  II 

40  An  alkaline  solution  of  a  condensation  product 
consisting  of  hexamethylenediamine  and  N.N'- 
dipropane-carboxylic-acid-diphenylether-4.4'-di- 
sulfonic-acid-di-amide  (see  Example  II  of  the 
German  Patent  Application  I.  64  124  IVd/12o)  is 

45  added  to  a  viscose  solution  as  described  in  Ex- 
ample I  in  such  a  quantity,  that  the  finished  fila- 
ments spun  from  the  solution  contain  15  per  cent 
of  the  superpolyamide.  They  are  spun  in  the 
way  usually  adapted  for  pure  viscose.    The  fila- 

50  ments  are  very  elastic  and  show  a  wool-like  grip. 
If  they  are  boiled  one  hour  with  2  per  cent  fast- 
mordant-blue  E  (Schultz  Dyestuff  Tables,  Year 
1934,  Supplementary  Volume  I,  Page  90)  ratio  of 
the  weights  of  filaments  and  water  1:50,  by  add- 

55  ing  10  per  cent  Glauber  salt  and  4  per  cent 
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formic  acid  and,  if  afterwards  treated  for  45 
minutes  with  1  per  cent  potassium  chromate, 
distinctly  darker  and  also  faster  shades  are 
obtained  than  on  filaments  consisting  of  super- 
polyamid-free  viscose. 

In  the  same  way  also  foils  can  be  obtained  and 
dyed.  They  also  possess  darker  shades  than 
foils  from  pure  viscose. 

Viscose  containing  20  per  cent  of  the  conden- 
sation product  obtained  from  N.N'-dipentacar- 
boxylic-acid-diphenylether-4.4'-di-sulfonic-acid- 
damide  is  dyed,  by  boiling  one  hour  and  adding 
3  per  cent  soap,  with  1,5  per  cent  celliton  fast 
blue  BP  (Cellitonechtblau  BF),  concentrated 
powder,  ratio  of  the  weights  of  filaments  and 
water  1:50.  The  shades  are  far  darker  than 
those  on  filaments  from  superpolyamide-free 
viscose  solution,  whereby  the  degree  of  fastness 
for  both  kinds  is  very  much  the  same. 


Example  III 

An  alkaline  solution  of  a  superpoly amide  con- 
sisting of  1  mol  N.N'-dipropanecarboxylic-acid- 
p-sulfobenzoic-acid-diamide,  1  mol  adipic  acid 

15  and  2  mols  hexamethylenediamine  is  added  to  a 
viscose  solution  capable  of  being  spun  in  such  a 
quantity,  that  the  finished  filaments  contain 
about  20  per  cent  superpolyamide.   The  filaments 

10  are  dyed  by  boiling  one  hour  with  2  per  cent 
sirius  fast  blue  BRR  (Siriusechtblau  BRR) 
(Schultz  Dyestuff  Tables,  Year  1934,  Supple- 
mentary Volume  I,  Page  131)  ratio  of  the  weights 
of  filaments  and  water  1:50,  by  adding  20  per 

15  cent  Glauber  salt.  Far  darker  shades  thar.  on 
filaments  consisting  of  superpolyamide-free  vis- 
cose are  thus  obtained. 

JOACHIM  AMENDE. 
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This  invention  relates  to  methods  and  appa- 
ratus for  spinning  kapok  or  similar  fibres,  such 
as  akund,  imitation  of  kapok,  pai'na,  and  the  like, 
as  well  as  other  products  obtained  by  means  of 
such  methods  and  apparatus.  g 

It  may  be  recalled  that  kapok  is  a  natural  very 
light  fibre  which  is  non-conductive,  imputresci- 
ble,  impermeable  and  insulating. 

This  fibre  consists  of  a  tube  closed  at  its  ends 
and  the  walls  of  which  are  constituted  of  lignified  i  o 
cellulose,  i.  e.  of  cellulose  impregnated  with  a 
waxing  or  softening  ingredient  which  gives  it  all 
of  the  above  mentioned  qualities.  The  walls  of 
the  fibrous  tube  are  smooth  as  compared  with 
other  fibres  generally  used  in  spinning  which  are  * 
all  possessed  with  so-called  "pricks"  and  it  is 
precisely  the  absence  of  such  pricky  surfaces 
which  hitherto  has  prevented  its  use  economically 
and  industrially  in  this  art. 

Moreover,  kapok  fibre  being  very  fragile,  same  -° 
will  be  broken  or  split  by  submitting  it  to  the 
usual  process  of  carding  thereby  rendering  it 
unsuitable  for  the  intended  purpose. 

To  overcome  these  drawbacks  it  has  already 
been  proposed  to  proceed  with  the  weaving  of  2" 
kapok  by  mixing  same  with  other  textile  matter 
such  as  cotton  or  wool  but  it  has  been  found 
necessary  to  mix  kapok  in  a  very  large  propor- 
tion with  cotton  or  wool  with  the  result  that: 

On  the  one  hand,  dyeing  of  the  mixture  is  so 
rendered  difficult  due  to  the  variances  of  the 
nature  of  the  fibres  so  that  a  second  dyeing  oper- 
ation has  been  required  and, 

On  the  other  hand,  the  mixture,  due  to  the 
relatively  small  proportions  of  kapok,  did  not  33 
maintain  the  essential  qualities  thereof,  more 
particularly  that  of  imputrescibility  and  imper- 
meability. 

Finally,  the  ingredients  habitually  used  in  sof- 
tening wool  or  cotton  fibres  are  inefflcaceous  for  40 
kapok  fibres  because,  as  has  been  stated  here- 
above,  these  fibres  are  agglutinated  by  an  insu- 
lating substance  (vegetable  wax)  which  prevents 
the  fibre  from  becoming  impregnated. 

The  invention  has  for  its  main  object  to  pro-  45 
vide  such  methods  and  means  which  are  adapted 
to  respond  in  a  higher  degree  as  has  been  pos- 
sible heretofore  to  the  various  requirements  in 
this  art  and  which,  more  particularly,  will  obvi- 
ate the  drawbacks  referred  to  hereabove,  and  50 
provide  a  product  unknown  heretofore. 

The  invention  comprises,  mainly,  admixing  to 
the  kapok  fibres  to  be  spun  or  woven  a  certain 
quantity  of  heavier  fibres  such  as  fibres  of  ar- 
tificial silk  or  rayon,  this  in  the  proportion  of  5%  55 


to  45%  by  weight  according  to  the  nature  of  the 
thread  to  be  produced,  such  thread  being  always 
and  without  exception  preeminently  formed  of 
kapok. 

Besides  this  main  feature,  the  invention  has  for 
a  further  object  to  provide  arrangements  which 
are  preferably  used  simultaneously  as  will  be 
more  fully  described  hereafter. 

A  second  arrangement — related  in  a  general 
way  to  the  ingredients  used  in  softening  the  tex- 
tile matters,  more  particularly  kapok — compris- 
ing forming  these  products  by  a  mixture  contain- 
ing essentially  a  mineral  oil  such  as  vaseline  oil 
(preferably  about  10%),  at  least  one  fatty  acid 
such  as  coco  acid  (preferably  about  10%),  at 
least  one  vegetable  oil  such  as  pine  oil  (prefer- 
ably about  4%),  at  least  one  basic  salt  such  as 
sodium  carbonate  (preferably  about  1%),  the 
balance  being  constituted  by  water  and,  even- 
tually, by  at  least  one  animal  oil  such  as  tallow 
(preferably  about  2%) ; 

A  third  arrangement — relating  to  the  machines 
for  carding  kapok — consisting  in  inclining  the 
points  of  the  carding  lining  in  respect  of  the  gen- 
erating lines  of  the  drums  and  preferably  to  dis- 
pose same  along  helical  lines  so  as  to  insure,  by 
reducing  to  a  minimum  the  contacts  on  account 
of  the  brittleness  of  the  fibres,  a  perfectly  bal- 
anced carding  action; 

A  fourth  arrangement  consisting,  in  these 
same  machines,  to  provide  a  combing  drum  hav- 
ing a  lining  with  points  and  cooperating  with  the 
brushing  drum; 

A  fifth  arrangement  comprising,  in  these  same 
machines,  the  provision  of  an  adjustable  sub- 
frame  cooperating  with  the  carding  drum,  said 
sub-frame  being  designed  to  follow  closely  the 
shape  of  said  drum  and  capable  of  being  moved 
as  closely  as  possible  to  the  points,  this  sub- 
frame  preventing  any  loss  as  well  as  blowing-off 
or  evaporation  of  the  substance; 

And  a  sixth  arrangement — relating  to  the 
woven  products — consisting  in  producing  these 
by  weaving  kapok  threads  (more  particularly 
those  obtained  by  the  methods  described  hereto- 
fore and  which,  besides  kapok  fibres,  may  al- 
ready contain  other  fibres)  together  with  threads 
obtained  from  a  heavier  product  such  as  rayon, 
cotton,  wool,  and  the  like,  certain  fibres  being 
more  particularly  adapted  to  form  the  chain  and 
others  the  weft. 

The  invention  aims  at,  and  more  particularly, 
relates  to  certain  ways  of  applying  said  arrange- 
ments and  certain  ways  of  carrying  same  into 
praxis;  and  it  still  more  particularly,  this  as 
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concerns  the  creation  of  a  new  industrial  prod- 
uct, aims  at  and  relates  to  methods  and  appa- 
ratus to  be  used  in  connection  with  the  several 
arrangements,  the  various  appropriate  constit- 
uent primary  elements,  as  well  the  thread  proper 
obtained  by  said  methods  and  apparatus,  and 
the  products  woven  with  this  thread  or  obtained 
or  formed  generally  in  accordance  with  the 
invention. 

The  several  features  of  the  invention  will  be 
brought  into  evidence  from  the  following  de- 
scription, reference  being  made  by  way  of  sim- 
ple example  to  the  accompanying  drawings,  in 
which: 

Fig.  1  shows,  schematically  and  in  side  eleva- 
tion, a  machine  for  carding  kapok; 

Fig.  2  shows  separately  the  carding  drum  and 
a  subframe  according  another  arrangement; 

Fig.  3  is  a  section  of  a  lining,  provided  for  the 
carding  drum  with  points; 

Fig.  4  is  a  view  showing  the  developed  lining; 

Fig.  5  is  a  similar  partial  view,  on  a  larger 
scale,  to  that  shown  in  Fig.  4 ; 

Fig.  6  is  a  perspective  view  showing  several 
carding  linings  juxtaposed  on  the  drum;  and 

Fig.  7  is  a  schematic  section  of  the  carding 
drum. 

According  to  the  invention  and,  more  particu- 
larly, according  to  the  preferred  means  of  car- 
rying same  into  effect,  as  well  as  to  those  of 
realizing  its  various  parts,  spinning  of  the  kapok 
is  preferably  carried  out  as  follows : 

As  new  material  there  is  used  a  mixture  com- 
prising, on  the  one  hand,  kapok  fibres,  and,  on 
the  other  hand,  fibres  of  at  least  one  heavier  tex- 
tile substance,  such  as  rayon,  cotton,  or  several 
of  these  substances  (it  being  understood  that, 
preferably,  rayon  be  used),  said  mixture  being 
prepared  containing  the  following  ingredients  in 
the  respective  limits  of  proportions,  by  weight: 

Kapok  fibres:  95%  to  55%  (and  even  50%), 
Other  fibres,  more  especially  rayon:  5%  to  45% 
(and  even  50%), 

the  whole  being  such,  considering  the  differences 
in  density  between  the  kapok  and  the  other 
fibres  used,  that  the  contents  of  kapok  in  the 
finished  product  be  predominating,  the  heavier 
fibres  in  said  product  being  adapted  to  act  as 
pricks  in  respect  of  the  kapok  fibres. 

The  rayon  used  may  be  of  any  suitable  type 
such  as  obtained,  for  example,  by  the  viscous 
process,  the  acetate,  copper,  or  collodion  method, 
or  the  like,  and  it  may  be  formed,  as  desired,  from 
plain  or  hollow  fibres,  the  latter  type,  however, 
being  preferably  used. 

Before  proceeding  with  spinning,  the  mixture 
is  given  the  desired  homogeneity  by  proceeding 
as  described  hereafter. 

A  layer  of  kapok  fibres  is  spread  out  upon 
which  a  layer  of  appropriate  softening  ingredient 
is  applied  which,  itself,  is  covered  with  a  less  im- 
portant layer  of  a  heavier  carrier,  such  as  rayon, 
this  within  the  limits  of  the  proportions  indi- 
cated hereabove,  this  operation  is  repeated  so  as 
to  obtain  from  six  to  eight  layers.  The  whole 
is  then  mixed  by  means  of  the  usual  machines 
and  the  mixture  is  then  transferred  to  a  carding 
machine. 

The  softening  operation  is  carried  out  in  such 
way  as  to  render  the  fibres  capable  of  becoming 
rapidly  impregnated  and  lubricated  respectively 
so  as  to  permit  their  reciprocal  longitudinal  slid- 
ing movement  this  without  their  abandoning  the 
highly  intimate  contact  which  latter  is  ensured 


by  the  capillary  action  of  the  softening  ingredi- 
ent, and,  furthermore,  to  soften  the  fibres  and, 
at  the  same  time,  increase  their  adhering  ca- 
pacity. 

,->  Due  to  this  braked  sliding  motion  of  the  fibres, 
the  subsequent  carding  operation,  which  has 
more  particularly  for  its  object  to  place  the 
fibres  in  parallel  relationship  by  the  action  of 
the  points  of  the  carding  drum,  may  be  carried 

10  out  correctly,  that  is  to  say  without  danger  of 
the  fibres  being  torn  by  said  points. 

Finally,  the  softening  ingredient  must  be  such 
as  to  modify  the  constitution  of  the  fibre  but 
temporarily,  i.  e.  during  the  carding  and  spin- 

3  5  ning  operations. 

To  this  effect,  it  may  be  indicated  to  utilize 
the  following  formula  which  is  given  by  way  of 
example  only,  it  being  understood  that  only  the 
limits  of  proportions  of  the  several  ingredients 
are  given  and  that  the  several  substances  men- 
tioned may  be  replaced  by  others  having  similar 
properties. 

Per  100  lbs.  of  softening  material  ready  to  be 
used: 


Pounds 

Ounces 

Purified  oil  of  vaseline.   . 

10 

11 

Pine  oil     

3 

12 

Orcasy  coco  acid           .                            .  _ 

10 

11 

Tallow...     .  .   

1 

tm 

4 

Castor  oil..    

1 

Carbonate  of  sodium  

1 

4 

Water  

70 

m 

100 

35 

It  should  be  noted  that  the  proportion  of  wa- 
ter used  may  vary  in  accordance  with  the  pre- 
vailing hygrometric  conditions. 

The  proportion,  by  weight,  of  the  softening 
40  material  to  be  used  in  respect  of  the  weight  of 
the  fibrous  material  to  be  treated  depends  on  the 
density  of  said  material  and  may,  i.e.  vary  be- 
tween 10  and  40%. 
It  may  be  remarked  that,  besides  its  use  as  a 
45  softening  agent,  the  softening  composition  ac- 
cording to  the  above  formula  may  furthermore 
be  used  as  agglutinant. 

The  carding  operation  may  be  carried  out  on 
any  known  type  of  carding  machine  which,  how- 
50  ever,  is  conveniently  provided  with  carding  lin- 
ings so  as  to  permit  of  obtaining  a  uniform  re- 
partition of  the  fibres  over  the  entire  width  of 
the  lap. 

Furthermore,  due  to  the  fragility  of  the  kapok 
53  fibres,  the  contacts  between  these  and  the  points 
of  the  lining  are  preferably  reduced  to  a  mini- 
mum, one  contact,  at  least,  being  nevertheless 
ensured  between  each  of  the  fibres  and  one  of 
said  points. 

6q  On  the  other  hand  the  thickness  of  the  fibre 
itself  should  also  be  considered  since  the  card- 
ing operation  shall  not  have  for  its  exclusive 
object  to  secure  a  perfect  parallelism  of  the 
fibres,  but  also  to  eliminate  foreign  ingredients 

<;,-,  which  may  be  present  In  the  kapok. 

To  this  effect  one  preferably  proceeds  in  one 
of  the  following  ways. 

As  regards  firstly  the  active  elements  of  the 
carding  cylinder  (cylinder  shown  schematically 

70  by  reference  numeral  4,  Figs.  1,  2,  7)  it  comprises 
linings  provided  with  points,  certain  of  said  lin- 
ings being  constituted  by  a  band  of  woven  felt 
or  molton  I,  2,  these  linings  being  traversed  by 
clamps  3  made  of  hardened  steel  the  extremities 

75  of  which,  forming  said  points,  are  preferably  in- 
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clined  in  respect  of  said  band  and,  consequently, 
of  the  periphery  of  the  drum  (Figs.  3  to  5). 

The  arrangement  is  preferably  such  that  said 
points,  on  rotation  of  the  cylinder  4,  determine 
a  helicoidal  disengagement,  as  may  be  seen  in 
Figs.  4  and  5,  which  may  be  (  btained  by  helical 
winding  upon  the  cylinder  of  the  band  1 ,  2  which 
forms  the  lining  with  points. 

Due  to  this  helicoidal  winding  of  the  lining  the 
number  of  points  put  in  contact  with  the  kapok 
is  reduced  to  a  minimum  while  no  portion  of  the 
surface  is  being  left  uncarded. 

Various  helicoidal  windings  running  in  oppo- 
site directions  may  also  be  provided  (Fig.  6) . 

The  linings  I  and  2  are  fixed  upon  the  cylin- 
der by  any  suitable  means. 

Once  realized,  this  arrangement  is  completed, 
firstly,  by  several  operating  drums  5  to  9  (Fig.  1) 
which  are  preferably  provided  with  a  continu- 
ously or  discontinuously  operating  change  speed 
device  so  as  to  permit  choosing  of  the  prop- 
erly adapted  speed  for  the  treatment  of  each 
type  fibre;  said  operating  drums  being  further- 
more precisely  regulated  in  respect  of  the  drum 
surface. 

A  combing  cylinder  10  (Fig.  1)  is  then  asso- 
ciated with  drum  4,  said  cylinder  receiving  the 
web  or  lap  1 1  on  leaving  the  drum ;  in  accord- 
ance with  another  arrangement  of  the  invention, 
means  are  provided  upon  the  periphery  of  sard 
combing  cylinder  which  are  adapted  to  take  up 
foreign  matters  contained  in  the  kapok  which, 
otherwise,  would  eventually  tear  the  web  and 
thereby  determine  frequent  breakage  of  the 
thread. 

Said  means  are  preferably  constituted  by  a  ro- 
tatable  brushing  cylinder  12  provided  with  fancy 
filleting,  i.e.  a  filleting  with  highly  flexible  and 
relatively  long  steel  points  having  a  length  of 
approximately  23  m/m. 

The  position  of  the  brushing  cylinder  is  regu- 
lated in  such  way  that  its  points  are  flush  with 
the  combing  cylinder;  the  distance  between  the 
extremities  of  said  points  and  those  of  the  comb- 
ing cylinder  being,  for  example,  not  more  than 
2/100  mm. 

According  to  a  further  arrangement,  the  lower 
part  of  the  carding  drum  4  is  preferably  pro- 
vided with  an  adjustable  false-bottom  or  sub- 
frame  !2  which  is  supported  in  such  manner 
that  it  may  be  brought  in  close  relation-ship  to 
said  drum  so  as  to  have  clear  spaces  just  wide 
enough  to  permit  the  passage  therethrough  of  the 
linings  I,  2  and  of  the  points  3. 

This  false-bottom  may,  for  example,  be  mount- 
ed upon  supports  provided  with  set  screws  13. 
It  thus  permits  to  circumvent  any  loss,  ventila- 
tion and  evaporation,  or,  in  other  words,  to  re- 
tain the  fibres  which  have  a  tendency  of  escap- 
ing due  to  gravity  or  due  to  displacements  of 
air  occurring  along  the  surface  of  the  drum. 
Any  other  suitable  means  may  be  used  to  secure 
the  same  effect. 

Regardless  of  which  of  the  above  arrange- 
ments may  be  used,  it  appears  clearly  that,  ac- 
cording to  the  invention,  a  material  is  obtained 
which  may  be  advantageously  used  for  spinning 
purposes  and  which  is  perfectly  adapted  for 
weaving  purposes  while  still  retaining  the  re- 
markable qualities  of  kapok. 

The  product  resulting  from  the  mixture  ob- 
tained is  more  particularly  characterized  by  the 
features  defined  hereafter. 

Since  artificial  silk,  called  "rayon"  has  a  dens- 
ity of  about  1,5  whereas  the  density  of  kapok 


is  only  0,15,  that  is  10  times  less,  the  percentages 
in  weight  of  the  materials  of  the  mixture  as  com- 
pared to  those  obtained  with  known  mixtures, 
give  particularly  reduced  percentages  in  volume. 
5  The  following  table  gives  the  percentages  of 
the  materials  of  the  mixture,  such  as  artificial 
silk  called  "rayon",  compared  with  the  percent- 
ages in  weight  of  the  mixture  material. 


in 


IS 


Percentages  in 
weight 

Percentages  in  volume 

Artificial 

Density 

Artificial 

Kapok 

silk  called 

of  the 

Kapok 

silk  called 

"rayon" 

mixture 

"rayon" 

60 
70 
80 
90 
95 

40 
30 
20 
10 
5 

0. 090 
0.  555 
0. 420 
0.285 
0.  217 

93.50 
95.70 

97.  60 

98.  90 
99.48 

6.50 
4. 30 
2.40 
1. 10 
0.52 

Thus,  the  use,  in  this  mixture,  of  the  heavy 
fibre  of  the  artificial  silk  called  "rayon"  mixed 
with  the  very  light  kapok  fibre,  permits  of  re- 
ducing to  insignificant  figures  the  percentage  in 

25  volume  of  the  fibre  of  the  mixture.  The  thread 
resulting  from  this  mixture  thus  has  the  exter- 
nal appearance  of  kapok  and  the  properties  of 
softness,  non  rotting,  poor  electrical  conductivity 
which  are  peculiar  features  of  this  fibre. 

30  The  threads  made  with  the  mixtures  given  in 
the  preceding  table  permit  of  obtaining  per  kg. 
the  following  lengths  (of  a  thread  compara^e  in 
section  to  that  of  a  thread  of  cotton  of  5.000 
metres  to  the  kg.) . 


Density  of 
the 
mixture 

Lengths 
obtained  to  the 
kg. 

0.69 

12.  000 

0. 55 

15.  000 

0.42 

19.  750 

0.285 

29.  000 

0.  217 

37. 000 

45  These  figures  are  only  given  by  way  of  exam- 
ple as  they  are  a  ratio  of  the  torsion  of  the 
thread. 

In  conclusion: 

The  addition  of  fibre  of  "rayon"  in  the  propor- 
50  tions  indicated  herein  to  the  kapok  permits  of 
obtaining  the  following  technical  advantages: 

(a)  Due  to  the  presence  of  rayon  feeding,  a 
principal  requirement  in  spinning  of  the  kapok 
fibres  can  be  realized. 
55  (b)  The  proportion  in  volume  that  is  to  say 
apparent  of  the  material  of  the  mixture,  is  much 
reduced. 

(c)  The  properties  of  the  product  obtained  are 
those  of  kapok:  non  rotting,  slight  conductivity, 

Co  impermeability,  insulating  qualities. 

(d)  The  product  can  be  dyed  uniformly. 

It  should  be  noted  that  the  invention  is  also 
applicable  to  a  mixture  of  kapok  and  cotton 
since  the  latter  material  has  only  a  slight  differ- 
05  ence  in  density  to  rayon.   It  would  then  be  pos- 
sible to  obtain  mixed  threads  of  40  to  5%  cotton, 
a  result  never  obtained,  giving  no  difficulty  in 
dyeing  and  having  the  advantages  outlined  above. 
As  a  new  industrial  product  various  types  of 
70  fabric  may  be  obtained  by  utilizing  kapok  thread 
obtained  in  accordance  with  the  invention. 

Kapok  thread  may  be  spun  in  combination 
with  rayon  thread  whereby  a  fabric  is  obtained 
which  is  warmer,  lighter  and  cheaper  as  com- 
75  pared  to  that  obtained  by  using  rayon  exclusively 
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and  this  new  fabric  may  be  dyed  in  the  same 
manner  as  a  rayon  product.  Analogous  advan- 
tages may  be  obtained  in  combining,  by  spinning, 
kapok  and  linen  or  cotton  thread. 

Another  fabric  is  made  by  spinning  in  combi- 
nation a  fine  cotton  thread  with  a  coarser  kapok 
thread  (it  being  understood  that  the  kapok 
thread  always  contains  a  certain  addition  of 
other  fibres,)  more  particularly,  rayon  fibres. 
The  cotton  yarn  may  be  used  as  chain  thread, 
while  the  kapok  yarn  is  used  as  weft  thread. 
In  this  fabric  which  is  very  warm  and  solid  and 


which  has  a  silky  touch,  the  fine  cotton  threads 
disappear  practically  completely,  that  is  they  can 
neither  be  seen  nor  felt. 
Still  another  fabric  can  be  made  by  using 

g  kapok  and  woolen  yarns;  this  latter  fabric  is 
warmer,  lighter  and  cheaper  than  that  made  ex- 
clusively of  woolen  yarn. 

A  velvety  appearance  may  be  realized  by  sub- 
jecting the  fabric  to  a  raising  or  twisting  opera- 

10  tion. 
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The  invention  refers  to  an  internal  combus- 
tion motor  installation,  composed  of  two  or  more 
motor-units ;  this  installation  must  be  able  to  run 
during  a  long  period  besides  with  a  normal  and 
a  maximum  load  also  with  lower  and  eventually 
even  with  extremely  low  load,  whereby  it  is  of  the 
greatest  importance  that  also  at  certain  definite 
low  loads,  eventually  also  at  certain  definite  ex- 
tremely low  loads  the  consumption  of  fuel  and  lu- 
brication oil  is  exceptionally  low. 

Such  installation  e.  g.  is  of  interest  for  the 
propulsion  of  such  seagoing  vessels  which,  besides 
having  to  cover  long  distances  at  normal  speed, 
are  for  a  long  period  employed  in  the  costal  serv- 
ice, running  at  small  speed  or  of  passenger  vessels 
which  in  making  cruises  run  at  half  power  or  even 
less  during  the  whole  voyages,  and  it  is  of  still 
greater  interest  to  war  vessels  which,  besides  at 
normal  and  maximum  speed  of  30  to  40  knots,  also 
have  to  run  long  time  at  convoying  speed  of  20 
about  22  knots  and  at  cruising  speed  of  12  to  15 
knots. 

Methods  are  known  by  which  the  purpose  de- 
scribed above  can  be  approximately  attained.  All 
these  methods,  however,  make  use  of  the  socalled 
indirect  transmission  of  the  output  of  various 
motor-units  to  the  propellershaft  either  by  me- 
chanical, electric  or  pneumatic  means. 

The  invention  is,  however,  confined  to  the  di- 
rect transmission  of  the  output  of  various  motor- 
units  to  the  propellershaft,  so  that  transmission 
losses  are  avoided,  and  whereby  simplification 
and  as  a  rule  saving  of  space,  more  particularly 
in  the  direction  of  breadth,  and  in  many  cases 
saving  of  weight  and  saving  of  expenses  may  be 
realised. 

The  inventor  proceeds  from  an  arrangement 
whereby  the  crankshafts  of  all  motor-units  have 
been  placed  directly  in  line  with  the  propeller- 
shaft, the  hindmost  motor-unit  has  been  coupled 
directly  to  that  shaft,  and  two  successive  motor- 
units  may  be  coupled  directly  by  means  of  cou- 
plings fitted  on  their  crankshafts  so  that  the  out- 
put of  each  motor-unit  is  transmitted  to  the  pro- 
pellershaft through  the  crankshafts  of  the  motor- 
units  situated  behind.  For  each  main  service 
speed  a  certain  definite  output  is  required;  this 
required  output  can  be  obtained  at  every  time  by 
uncoupling  or  coupling  the  various  motor-units. 

According  to  the  invention  the  numbers  of  cyl- 
inders of  the  various  motor-units  are  chosen  in 
such  a  way  that  for  each  main  service  speed  such 
a  number  of  cylinders  can  be  coupled  to  the  pro- 
pellershaft that,  particularly  in  regard  of  the  oil 
consumption,  in  each  case  the  required  output  55 


25 


30 


35 


40 


45 


50 


of  the  cylinders  is  developed  under  the  most 
favourable  conditions. 

The  relations  between  the  different  numbers 
of  cylinders  which  may  be  put  in  operation  si- 
multaneously, are  preferably  so  chosen  that  the 
different  outputs,  corresponding  to  the  different 
speeds  desired,  may  be  obtained  by  substantially 
uniform  load  of  the  cylinders  in  the  different 
cases. 

The  different  numbers  of  cylinders  which  may 
be  put  in  operation  simultaneously,  can  e.  g.  be 
determined  by  the  formula 

F?  hC 


'-(*)' 


in  which  C  is  the  total  number  of  cylinders  in 
the  motor  plant,  V  the  maximum  speed  (knots)  at 
normal  load,  v  one  of  the  desired  lower  speeds, 
and  c  the  number  of  cylinders  corresponding  to 
the  lower  speed  in  question. 

The  drawing  illustrates  the  arrangement  of  a 
ship's  motor  installation  with  direct  driving.  The 
motor  installation  consists  of  three  separate 
motor-units  A,  B  and  C,  of  which  A  has  been  cou- 
pled directly  to  the  shaft  or  shafts  4.  The  ship's 
propeller  3  has  been  fitted  to  shaft  4.  The  crank- 
shafts of  the  three  motor-units  A,  B  and  C  can 
be  coupled  one  to  the  other  by  means  of  the 
couplings  1  and  2. 

It  may  be  assumed  that  the  three  principal 
speeds,  at  which  the  vessel  should  be  run  with 
the  exceptionally  utmost  economy,  are  e.  g.  30,  22 
and  13.5  knots  respectively,  the  speed  30  knots 
corresponding  to  100%  of  the  normal  output  of 
the  installation,  while  the  speeds  22  and  13.5  knots 
will  correspond  to  about  40%  and  10%  respec- 
tively of  said  normal  output. 

The  motor-units  A,  B  and  C  have  correspond- 
ingly in  accordance  with  the  above  formula  been 
chosen  at  5,  8  and  12  cylinders,  in  total  25  cyl- 
inders, which  coupled  one  to  the  other  develop  at 
normal  load  the  normal  output  required  for  the 
speed  30  knots. 

For  developing  about  40%  of  this  output  at 
the  lower  number  of  revolutions  of  the  propeller, 
appertaining  thereto,  the  12  cylinder  motor-unit 
C  can  be  uncoupled,  and  the  remaining  5  plus 
8=13  cylinders,  each  at  about  normal  load,  and 
coupled  one  to  the  other,  will  deliver  the  said 
output  to  the  propeller  for  giving  the  ship  a  speed 
of  22  knots. 

For  developing  about  10%  of  the  normal  out- 
put at  the  number  of  revolutions  still  more  greatly 
reduced,  appertaining  thereto,  the  8  cylinder 
motor-unit  can  also  be  uncoupled,  and  the  re- 
maining  5   cylinders,   each  almost  normally 
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loaded,  will  deliver  the  output  required  to  the 
propeller  for  giving  a  speed  of  13.5  knots. 

The  choice  of  the  numbers  of  cylinders  in  the 
various  motor-units  has  consequently  been  made 
so  as  to  obtain  the  desired  different  speeds  by  5 
the  most  favourable  conditions.    To  be  able  to 
regulate  the  coupled  motor-units  as  a  complete 
unit  after  having  switched  on  coupling  I  or  cou- 
plings I  and  2,  the  fuel  oil  regulating  shafts  6  and 
7,  or  6,  7  and  8  respectively,  by  which  the  fuel  10 
injected  by  the  fuel  oil  injection  pumps  5  into  the 
cylinders  is  regulated,  can  be  coupled  by  coupling 
9,  or  couplings  9  and  10  respectively,  so  as  to 
regulate  the  fuel  oil  injection  pumps  5  of  the 
coupled  motor-units  A  and  B,  or  A,  B  and  C  re-  15 
spectively,  simultaneously  and  in  unison. 

The  coupling  or  couplings  between  the  motor 
parts  may  e.  g.  consist  of  a  withdrawable  clutch 
coupling,  a  coupling  with  withdrawable  pins,  or  a 
friction  coupling,  in  each  case  whether  or  not  in  20 
combination  with  an  elastic  coupling,  which  may 
also,  if  required,  be  combined  with  an  arrange- 
ment to  synchronise  the  motor  parts  to  be  coupled 
before  switching  in. 

Should  it  be  required  that  coupling  and  un-  25 
coupling  is  carried  out  without  stopping  the  mo- 
tor-unit situated  behind,  it  may  be  advantageous, 
in  accepting  a  small  transmission  loss,  to  proceed 
to  the  application  of  hydraulic  or  electric  cou- 
plings. In  this  instance,  however,  fuel  regulating  30 
continues  to  be  possible,  as  these  couplings  have 
a  fixed  relation  between  the  number  of  revolu- 
tions, moment  to  be  transmitted  and  slip  incur- 
ring. 

The  inventor  originally  proceeded  from  the  35 
idea  that  it  must  be  possible  to  put  out  of  oper- 
ation part  of  a  12  cylinder  marine  engine  not  re- 
quired, when  it  is  desired  to  run  the  vessel  at  a 
small  load  during  a  long  period.  The  remaining 
cylinders  could  then  continue  to  operate  at  their  40 
normal  mean  indicated  pressure,  that  means  eco- 
nomically, and  the  part  out  of  operation  need  not 
needlessly  be  run  which  would  unfavourably  af- 
fect the  mechanic  efficiency. 

On  elaborating  the  idea,  it  has  proved  that  this  45 
plan  could  technically  be  carried  out,  but  it  also 
proved  to  be  possible  to  put  out  of  operation  ad- 
ditional parts  of  the  engine,  should  one  desire  to 
provide  additional  speed  stages  for  the  vessel.  It 
appeared  that  this  would  involve  splitting  the  12  50 
cylinder  engine  into  various  independent  motor- 


units  which  by  means  of  couplings  on  the  crank- 
shafts could  be  switched  on  or  off,  and  yet  could 
be  attended  to  as  a  single  unit  by  one  engineer, 
by  coupling  the  fuel  oil  regulating  shafts. 

From  a  technical  point  of  view  there  is  no  ob- 
jection to  enlarging  each  of  these  motor-units  to 
a  motor  having  a  large  number  of  cylinders  and 
of  considerable  output,  so  that  in  this  manner 
also  the  problem  h<*s  been  solved  to  apply  an 
extraordinary  large  power  to  the  propellershaft, 
whilst  maintaining  the  advantages  of  direct  drive. 

The  transmission  of  the  outputs  through  the 
aftermost  crankshaft  does  not  involve  unprac- 
tical dimensions  of  the  shaft,  because  a  small 
increase  in  diameter  of  the  shaft  is  sufficient 
already  to  permit  the  transmission  of  a  consider- 
ably additional  output. 

It  proves,  however,  that  it  is  also  not  necessary 
that  all  motor-units  are  built  up  of  the  same  cyl- 
inders; there  may  be  motor-units  with  large 
cylinders  and  units  with  small  cylinders;  even 
the  motor-units  may  consists  of  various  types,  as 
by  the  coupling  of  the  regulating  shafts  it  is  possi- 
ble to  manoeuver  with  the  whole  apparatus  as 
though  it  were  one  motor. 

The  invention  may  also  find  application  to  mo- 
tor installations  driving  other  machines,  whereby 
extremely  variable  loads  occur  during  long  time, 
and  whereby  it  is  of  importance,  that  at  some  of 
these  loads,  the  machine  is  run  with  an  excep- 
tionally low  fuel  consumption. 

As  instances  are  stated  the  propellers  of  an 
aeroplane,  the  driving  wheels  of  a  locomotive  or 
motor-car,  the  centrifugal  pumps  of  sewage 
pumping  stations  and  polder  pumping  stations, 
etc. 

On  each  application  it  will  depend  on  the  na- 
ture of  the  service  whether  the  couplings  between 
the  crankshafts  will  be  chosen  of  such  construc- 
tion that  the  coupling  or  uncoupling  can  be  car- 
ried out  whether  or  not  with  the  engines  being  in 
operation. 

Cases  may  present  themselves  where  the  motor- 
crankshafts  are  in  line  of  and  directly  coupled  to 
a  mainshaft  driving  one  or  more  machines  by 
means  of  mechanic  or  electric  transmission. 

This  e.  g.  refers  to  twin-screw  motorboats  of 
which  the  motor  installation,  driving  both  pro- 
pellers, has  been  placed  on  the  centerline  of  the 
boat. 
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In  the  treatment  of  textile  materials  by  means  oscillatory  movement  is  imparted.   When  the 

of  cards,  it  frequently  happens  that  the  web  of  web  leaves  the  card  comb  3,  it  is  brought  on  to 

textile  material  contains  foreign  bodies,  in  par-  an  endless  belt  5  or  any  other  similar  device, 

ticular  metal  bodies,  such  as  card  teeth.    The  whence  it  passes  between  the  calendering  rollers 

presence  of  these  foreign  bodies  considerably  in-  5   6  and  7.    Since  the  web  2  frequently  contains 

terferes  with  the  working  to  which  the  web  is  card  teeth  removed  from  the  carding  devices 

subsequently  subjected  and  in  particular  when  (drum,  comb  and  the  like) ,  these  card  teeth  score 

the  actual  card  is  followed  by  an  arrangement  the  calender  rollers  in  passing  therebetween  and 

intended  to  eliminate  by  calendering  the  impuri-  rapidly  render  them  unserviceable, 

ties  such  as  hard  ends,  loose  fibres  and  the  like.  10      In  order  to  prevent  this  disadvantage,  it  is 

which  the  aforesaid  web  may  contain.  proposed  according  to  the  invention  to  mount 

The  calendering  of  the  web  is  carried  out  over  the  entire  width  of  and  below  the  textile  web, 

through  the  intermediary  of  two  ground  rollers  between  the  comb  3  and  the  calender  rollers  6 

called  calender  cylinders,  between  which  the  web  and  7,  a  magnet  9,  by  the  action  of  which  the 

passes.  15  aforesaid  web  is  freed  from  any  metal  bodies. 

The  metal  bodies,  which  are  of  harder  ccmposi-  This  magnet  9  may  be  constituted  by  an  electro- 

ticn  than  the  ground  rollers,  score  these  rollers  magnet  fed  either  with  direct  or  alternating  cur- 

and  gradually  reduce  their  efficacy.    It  is  then  rent,  or  it  may  be  constituted  by  a  permanent 

nccessaiy  to  have  these  rollers  ground,  in  order  to  magnet. 

restore  thereto  the  qualities  necessary  for  the  20  Any  desired  regulating  system  may  also  be  pro- 
work  which  they  are  to  accomplish,  which  en-  vided  for  the  vertical  adjustment  of  the  magnetic 
tails  a  loss  of  time  and  money  a,nd  a  loss  of  out-  source.  A  cleaner  for  removing  the  metal  bodies 
put,  since  the  removal  of  the  calender  rollers  which  have  been  extracted  from  the  web  by  the 
necessii  ates  temporarily  placing  the  machine  out  aforesaid  magnetic  source  may  also  be  connected 
of  service.  25  to  the  arrangement. 

In  order  to  overcome  this  disadvantage,  it  is  The  magnetic  separator  shown  in  Figure  2 

proposed  in  accordance  with  the  invention  I o  sub-  comprises  a  casing,  the  side  walls  ID  and  II  of 

mit  the  web  of  textile  material  to  a  magnetic  ac-  which  are  constituted  by  a  sheet  of  soft  steel 

tion  before  its  introduction  between  the  calender  about  3  mm.  thick.    These  two  sheets  disposed 

roliers.  this  magnetic  action  having  the  effect  of  a,)  obliquely  with  respect  to  one  another,  so  as  to 

freeing  the  web  from  any  metal  imnuiity  which  form  a  kind  of  inclined  plane,  are  connected  to- 

may  impair  the  operation  of  the  said  rollers.  gether  by  a  zone  13  of  a  non-magnetic  ailoy. 

Further  features  of  the  invention  will  appear  commencing  at  a  distance  of  about  15  mm.  from 

from  the  following  description.  the  edge  of  the  said  inclined  plane.    The  afore- 

The  accompanying  drawing  shows  by  way  of  35  said  zone  extends  over  a  length  of  about  10  mm. 

example  an  arrangement  for  carrying  the  method  and  its  composition  is,  for  example,  the  following: 

into  effect.  Per  cent 

Figure  1  is  a  diagrammatic  profile  view  of  the  Lead  50 

rear  part  of  a  carding  machine  provided  with  an  Tin                                                   "  49 

arrangement  for  calendering  the  web  of  textile  40  5<7,  Jhosnhor-tiri        _                      — —  ^ 

material  and  with  an  arrangement  having  a  mag-  1 

netic  action;  Inside  the  said  casing  is  disposed  a  series  wind- 
Figure  2  is  a  view  in  perspective,  partly  broken  ing  14  (see  also  Figure  3)  provided  with  a  circuit 

away,  of  a  particular  form  of  the  magnetic  sep-  breaker  15  and  fed,  for  example,  at  12  volts. 

arator;  45     This  magnetic  separator  is  disposed  (see  Figure 

Figure  3  is  a  diagrammatic  view  of  the  wind-  3)  in  the  neighbourhood  of  the  comb  4  in  such 

ing  with  which  the  said  separator  is  provided;  manner  that  its  face  10  is  situated  at  about  25 

Figure  4  shows  the  application  of  the  said  sep-  mm.  from  the  periphery  of  the  card  comb  3.  In 

arator  to  a  carding  installation.  addition,  this  separator  is  so  mounted  that  its 

The  web  2  (shown  in  dotted  imes)  according  to  50  rounded  edge  16  is  situated  in  the  neighbourhood 

the  invention,  which  is  composed  of  textile  ma-  of  the  web  2  of  textile  material,  but  without  the 

terials  passing  over  the  drum  8,  is  fed  on  to  the  latter  touching  the  said  edge. 

card  comb  3  and  is  detached  from  the  latter  by 

the  action  of  the  comb  4,  to  which  a  constant  HUBERT  DUESBERG. 
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The  present  application  forms  a  continuation- 
in-part  application  of  my  co-pending  application 
Serial  No.  132,877  filed  March  24,  1937. 

The  present  invention  relates  to  systems  for 
cooling  a  fluid  charged  with  thermic  energy  o'o-  g 
tained,  for  example  from  an  explosion  or  an  in- 
ternal combustion  engine,  mounted  on  a  vehicle, 
more  particularly  on  board  an  aircraft.  It  is 
known  that  for  a  present  1,000  H.  P.  engine,  the 
fluid,  in  general  a  cooling  liquid  for  the  engine,  in 
carries  450  H.  P.  away  with  it  and  that  the  mass 
of  fluid  represented  by  the  exhaust  gases  carries 
1,600  H.  P.  away  with  it. 

The  primary  object  of  the  present  invention  is 
to  effect  a  partial  recuperation  of  such  energy  15 
which  has  hitherto  been  dissipated  as  pure  waste 
in  the  form  of  an  elevation  of  temperature  of  the 
air. 

These  cooling  systems  always  comprise  a  group 
of  hollow  radiating  elements  which  are  assem-  20 
bled  together  in  such  a  manner  that  the  opposite 
faces  of  the  wall  of  each  element  are  respectively 
swept  by  a  current  of  cooling  air  and  by  a  cur- 
rent of  said  cooling  fluid. 

According  to  the  invention,  these  hollow  ele-  2."> 
ments  are  so  shaped  that  each  of  the  air  pas- 
sages they  limit  between  them  is  divergent  in 
the  direction  of  flow  of  the  air,  the  divergence 
being  calculated  in  dependence  on  the  expansion 
of  the  air  caused  by  the  thermic  energy  with  30 
which  the  cooling  air  is  charged  as  it  passes 
through  said  passages,  in  such  a  manner  that 
the  velocity  of  flow  does  not  undergo  any  increase 
due  to  said  expansion. 

The  foregoing  arrangement  acquires  quite  a  35 
particular  advantage  when,  according  to  another 
feature  of  the  present  invention,  it  is  combined 
with  another  arrangement  that  has  the  effect  of 
at  least  partly  converting  into  pressure  the  kinetic 
energy  of  the  cooling  air  passing  through  said  40 
passages. 

The  arrangement  which  is  intended  for  this 
conversion  may  be  of  a  known  type  and  consists 
for  example  of  a  divergent  pipe  placed  in  front 
of  the  whole  of  said  radiating  elements  and  sup-  45 
plying  them  with  cooling  air  which  then  escapes 
through  a  convergent  pipe  placed  behind  them, 
or  again  said  arrangement  may  consist  in  in- 
creasing the  divergence  given  said  passages  when 
only  the  expansion  is  taken  into  account  so  that  50 
this  conversion  of  kinetic  energy  into  pressure 
energy  is  at  least  partly  effected  when  passing 
through  said  passages. 

By  way  of  a  non-limitative  example,  there  has 
been  shown  in  the  accompanying  drawing:  55 


Fig.  1  is  a  perspective  view  of  radiator  sheets 
arranged  according  to  the  invention; 

Figs.  2,  3,  4  are  respectively  diagrammatical 
side,  elevational  and  front  views  of  a  radiator 
provided  with  sheets  of  the  type  shown  in  Fig.  1; 

Figs.  5  and  6  are  views  on  a  larger  scale  show- 
ing the  assembly  of  the  sheets  on  the  collectors; 

Fig.  7  is  a  detail  view  of  the  end  of  the  sheets; 

Fig.  8  is  similar  to  Fig.  1  and  shows  a  modifi- 
cation of  construction; 

Figs.  9,  10  respectively  show  plan  and  front 
views  of  a  radiator  provided  with  sheets  of  the 
type  shown  in  Fig.  8; 

Fig.  11  is  a  transverse  section  along  the  line 
XI— XI  of  Fig.  9; 

Fig.  12,  which  is  similar  to  Figs.  1  and  8,  shows 
another  modification  of  construction; 

Figs.  13  and  14  show  diagrammatically  side 
and  front  views  of  a  radiator  provided  with  sheets 
of  the  type  shown  in  Fig.  12; 

Fig.  15  is  a  diagram  of  the  basic  arrangement 
of  a  recuperating  radiator  according  to  the  in- 
vention; 

Figs.  16  and  17  are  diagrams  showing  the  evo- 
lution of  tne  cooling  fluid  during  its  passage 
through  the  arrangement  of  Fig.  15; 

Figs.  18  to  21  show  various  examples  of  con- 
struction of  the  arrangement  of  Fig.  15; 

Fig.  22,  which  is  similar  to  Fig.  1,  shows  a 
modified  construction  of  the  arrangement  of 
Fig.  15; 

Figs.  23  and  24  show  diagrammatically  two  em- 
bodiments on  an  aeroplane  of  the  arrangement 
of  Fig.  15; 

Fig.  25  is  a  diagram  representing  an  energy 
recuperating  radiator  according  to  a  modification 
of  the  principle  illustrated  in  Fig.  15; 

Figs.  26  and  27  are  diagrams  showing  the  evo- 
lution of  the  cooling  fluid  during  its  passage 
through  the  arrangement  of  Fig.  25; 

Figs.  28  and  29  show  diagrammatically  a  ra- 
diator according  to  the  invention  applied  to  the 
recuperation  of  the  energy  of  the  exhaust  gases; 

Fig.  30  is  a  diagram  of  a  particular  arrange- 
ment for  cooling  a  fluid  under  pressure; 

Fig.  31  is  an  elevational  view  of  a  fuselage  of 
an  aeroplane  equipped  with  a  radiator  according 
to  the  invention,  said  radiator  being  that  of  Fig. 
32,  shown  partially  as  in  section  along  the  line 
XXXI— XXXI  of  Fig.  32; 

Fig.  32  is  a  diagrammatical  longitudinal  sec- 
tion of  a  liquid  radiator; 

Fig.  33  is  a  partial  end  view  of  the  radiator 
cf  Fig.  32; 
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Fig.  34  is  a  similar  view  to  Fig.  31  of  a  modi- 
fication of  construction; 

Fig.  35  is  a  corresponding  plan  view  of  same, 
and  Fig.  36,  an  end  view; 

Figs.  37  and  38  are  views  of  other  modifica- 
tions; 

Fig.  39  shows  diagrammatically  an  application 
of  the  invention  in  the  case  of  an  air  cooled 
engine,  and 

Fig.  40,  an  application  of  the  invention  to  an 
automobile  radiator. 

In  the  embodiment  of  Fig.  1,  the  hollow  ra- 
diating elements  through  which  passes  the  hot 
fluid  to  be  cooled  are  sheets  I  of  lenticular  cross 
section,  the  edges  of  which  form  knife  edges 
2.  Bars  3  extending  transversely  to  the  direc- 
tion /  of  flow  of  the  cooling  air  are  located  in- 
side each  sheet,  the  walls  of  which  are  fixed 
thereto,  preferably  by  welding,  and  they  rein- 
force said  sheets  I  at  the  same  time  as  they 
divide  the  inside  into  a  number  of  compartments 
which  do  not  communicate  with  each  other.  Said 
sheets  I  are  so  arranged  that  the  air  flow  pas- 
sages that  they  limit  between  them  are  diver- 
gent, that  is  to  say  gradually  increase  in  cross- 
section,  in  the  direction  /  of  flow  of  the  cooling 
air.  It  will  be  observed  that  from  the  point  of 
maximum  thickness  of  the  sheets,  the  divergence 
of  the  passages  4  is  compensated  for  by  the  de- 
crease of  thickness  of  the  sheets  towards  their 
outlet  edge  so  that  from  this  point,  the  total 
thickness  remains  substantially  constant. 

Figs.  2,  3  and  4  show  a  general  view  of  a  ra- 
diator composed  of  a  group  of  radiating  elements 
of  the  type  of  those  of  Fig.  1.  The  longitudinal 
edges  of  the  sheets  I  are  embedded  and  welded 
in  lateral  collectors  5  and  6  (Fig.  5),  which  re- 
spectively serve  for  the  inlet  and  for  the  outlet 
of  the  fluid  to  be  cooled;  the  collector  5  is  pro- 
vided at  its  upper  part  with  a  tubulure  7  for  the 
inlet  of  said  fluid  and  the  collector  6  with  an 
outlet  tubulure  8. 

It  will  be  observed  that  in  this  embodiment, 
the  divergence  of  the  passages  4  is  obtained  by 
increasing  only  one  of  the  dimensions  of  their 
cross-section,  in  this  case  the  height.  It  would 
of  course  be  possible  to  obtain  it  by  means  of 
an  evolution  of  both  dimensions  of  said  cross - 
section,  viz.  height  and  width. 

Fig.  7  shows  a  method  of  obtaining  sheets  with 
knife  edges.  The  two  walls  9  and  1 0  of  the  sheet, 
made  of  thin  sheet  metal,  are  welded  to  each 
other  at  1 1  and  the  whole  arrangement  is  mould- 
ed after  optionally  adding  material  by  welding 
at  12  in  order  to  make  the  surface  of  the  joint 
absolutely  continuous. 

In  the  modification  of  construction  of  Fig.  6, 
the  sheets  I  pass  at  their  opposite  ends  through 
metal  plates  13,  14  to  which  they  are  welded  and 
the  projecting  ends  of  the  sheets  are  splayed  and 
welded  on  the  tubes  15  which  have  holes  16 
drilled  right  through  them  and  opening  into  the 
sheets.  The  tubes  located  on  the  same  side  are 
connected  to  each  other  at  one  end  by  a  vertical 
collector  not  shown,  the  flow  taking  place  in  the 
direction  shown  by  the  arrows. 

In  the  above  example,  each  sheet  differs  in 
cross-section  from  the  adjacent  sheets  and  at 
the  most  two  sheets  symmetrically  arranged  in 
the  whole  block  have  the  same  cross-section. 

For  simplifying  the  construction,  recourse  may 
be  had  to  the  construction  of  Figs.  8  to  11.  In 
these  figures,  the  longitudinal  section  of  each 
sheet  also  has  an  evolutional  shape  of  variable 
tnickness,  terminating  in  knife  edges,  but  all 


the  sheets  are  identical  and  parallel  with  each 
other;  in  order  to  prevent  the  increase  of  thick- 
ness of  each  sheet  from  its  inlet  edge  from  pro- 
ducing a  decrease  of  the  passage  cross-section 

5  between  two  adjacent  sheets  whereas  it  is  pre- 
cisely der'red  to  obtain  a  gradual  increase  of  said 
cross-section,  the  sheets  are  suitably  curved 
throughout  the  portion  located  between  their  in- 
let edge  and  their  point  of  maximum  thickness 

10  in  such  a  manner  that  the  curved  passage  lim- 
ited by  the  curved  parts  of  two  adjacent  sheets 
has  the  required  divergence. 

In  the  example  of  Figs.  8  and  9,  the  divergence 
of  the  passages  between  the  sheets  la  is  cb- 

15  tained  simply  by  the  variation  of  the  thickness 
of  the  sheets  and  the  curvature  of  their  front 
part,  the  sheets  being  of  constant  width  through- 
out their  length,  as  shown  in  Fig.  9. 
In  the  example  of  Fig.  12,  the  variation  of 

2o  the  thickness  of  the  sheets  lb  and  the  curvature 
of  their  front  part  are  so  calculated  that  the 
distance  between  the  walls  of  the  two  sheets  lb 
delimiting  a  passage  3  remains  constant,  the  re- 
quired divergence  being  obtained  by  a  progressive 

gg  increase  of  the  width  of  the  sheets  lb  (Fig.  13). 
It  would  of  course  be  possible  to  vary  both 
the  width  of  the  sheets  as  in  Fig.  13  and  the 
distance  between  the  walls  of  the  two  adjacent 
sheets  delimiting  a  passage  4  as  in  Fig.  8. 

30  The  sheets  of  Figs.  8  and  12  are  preferably 
constructed  in  the  manner  described  above  with 
reference  to  Fig.  7. 

Whatever  be  their  shape,  the  sheets  la  or  lb 
may  be  assembled  on  collectors  and  form  a  heat 

35  exchange  block  as  described  above  in  connection 
with  the  sheets  I  of  Fig.  1  and  shown  in  Figs. 
3  and  6. 

The  sheets  I  or  la  of  constant  width  have  the 
advantage  of  enabling  a  plurality  of  blocks  to 

40  be  juxtaposed  side  by  side  as  shown  in  Fig.  9, 
it  being  possible  for  the  same  collector  to  be 
used  for  the  circulation  in  the  sheets  of  the  two 
blocks  between  which  it  is  located. 
In  every  case,  the  evolutional  cross-section  of 

45  the  sheets  for  obtaining  divergent  air  flow  pas- 
sages and  knife  edge  sheets  for  improvements 
in  the  usual  radiators,  which  improvements  could 
moreover  be  used  separately  although  their  max- 
imum efficiency  is  obtained  when  they  are  used 

50  simultaneously.  One  of  said  improvements  have 
the  effect  of  increasing  the  permeability  of  the 
radiator  by  improving  the  guiding  of  the  air 
and  the  correlative  elimination  of  vortices,  in 
particular  at  in  the  inlet,  of  consequently  de- 

55  creasing  the  drag,  the  other  of  eliminating  the 
fall  of  pressure  produced  in  the  usual  radiators 
by  the  expansion  of  the  air,  which  is  expressed 
by  an  increase  in  the  velocity  of  flow  of  the  air. 
In  the  foregoing  examples  the  divergence  of  the 

qq  passages  4  may  be  so  arranged  that  the  air  flows 
at  a  decreasing  velocity  in  order  to  take  into  ac- 
count the  decrease  in  its  cooling  power  as  it  be- 
comes heated  by  flowing  through  said  passages. 
On  the  other  hand,  the  divergence  of  said  pas- 

65  sages  becomes  of  maximum  advantage  when  it  is 
associated  with  an  arrangement  whereby  the 
kinetic  energy  of  the  cooling  air  is  at  least  for  the 
greater  part  converted  into  pressure  energy, 
preferably  before  the  air  comes  into  contact  with 

70  the  heat  exchange  walls,  and  with  an  arrange- 
ment that  then  converts  a  part  of  the  pressure  of 
the  heated  air  into  velocity,  as  shown  diagram- 
matically in  Fig.  15  according  to  which  a  pipe  2 1 
has  a  divergent  cross-section  between  the  points 

75  A  and  C,  a  convergent  cross-section  from  C  to  D 
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and  a  heating  cross-section  between  the  point  C 
and  a  point  B  located  between  A  and  C.  By  pass- 
ing through  said  pipe  2 1  a  fluid  which  enters  at  A 
at  a  velocity  Va  and  flows  out  at  D  at  a  velocity 
Vd,  the  diagram  of  Figs.  16  and  17  is  obtained  in  5 
which  V  designates  the  specific  volume  of  the  air, 
T  its  absolute  temperature,  v  its  velocity  and  p 
its  pressure,  the  values  of  these  various  magni- 
tudes at  the  various  points  A,  B,  C,  D  being  in- 
dicated by  a  corresponding  index.  10 

According  to  said  diagram,  there  is  a  com- 
pression of  the  air  from  A  to  B,  a  slight  com- 
pression of  the  air  from  B  to  C  by  a  continuation 
of  the  conversion  of  pressure  into  velocity  at  the 
same  time  as  there  is  a  heating  of  said  air,  the  15 
divergence  of  the  cross-section  B,  C  being  calcu- 
lated for  this  purpose,  then  expansion  from  C  to 
D.  The  energy  recuperated  is  represented  by  the 
area  A  B  C  D  of  Pig.  17.  It  is  obvious  that  it  is 
advantageous  to  increase  the  pressure  of  the  air  20 
as  much  as  possible  before  heating  the  latter  and 
bringing  it  to  the  point  B  and  that  it  is  also  ad- 
vantageous for  said  heating  to  be  effected  without 
ioss  of  pressure,  whence  the  advantage,  as  regards 
recuperation  of  energy,  of  a  radiator  with  diverg-  25 
ent  passages  as  described  above. 

The  cycle  in  question  may  be  obtained  by  means 
of  very  varied  arrangements  as  shown  for  example 
in  Pigs.  18  to  21,  in  which  the  radiator  has  been 
shown  diagrammatically  and  its  divergence  shown  30 
i>y  a  divergence  of  its  outer  walls,  although  it  may 
oe  obtained  in  any  one  of  the  previously  de- 
scribed manners.  In  the  example  of  Figs.  18  and 
19,  a  divergent  passage  23  conveys  the  air  directly 
to  a  divergent  portion  24  and  the  latter  is  followed  35 
by  a  convergent  passage  25  that  opens  directly 
into  the  surrounding  medium. 

In  the  example  of  Pig.  20,  a  tube  26  of  constant 
cross-section  is  interposed  between  the  divergent 
passage  23a  and  the  radiator  24;  similarly  a  tube  40 
27  is  interposed  between  the  radiator  24  and  the 
convergent  passage  25a.  This  arrangement  offers 
the  advantage  of  decreasing  the  friction  in  the 
case  in  which  pipes  of  great  length  are  used  for 
conveying  the  air  to  and  from  the  radiator.  45 

Pig.  21  shows  a  combination  of  the  two  previous 
ones.  A  first  divergent  passage  28  is  followed  by 
a  pipe  29  of  great  length,  of  constant  cross-sec- 
tion, itself  followed  by  a  second  divergent  passage 
30  opening  into  a  radiator  24.  Similarly,  the  ra-  50 
diator  is  followed  by  a  first  divergent  passage  3 1 
followed  by  a  pipe  of  constant  cross-section  32 
which  opens  into  a  second  convergent  passage  33. 
The  conversion  of  velocity  into  pressure  and  con- 
versely are  thus  each  effected  in  two  successive  55 
stages.  The  pipes  of  great  length  29  and  32  are 
consequently  of  smaller  cross-section  than  the 
pipes  26  and  27  of  Pig.  20,  but  since  the  velocity  of 
flow  is  greater  for  the  same  inlet  velocity,  the 
losses  by  friction  are  greater.  60 

In  these  arrangement  of  Figs.  18  to  21,  the  di- 
vergent and  convergent  passages  outside  the  radi- 
ator may  be  constructed  so  that  the  conversion 
of  velocity  into  pressure  and  conversely  are  com- 
pletely or  for  the  greater  part  effected  therein,  65 
the  divergence  of  the  radiator  being  so  calculated 
that  at  the  outlet  of  the  radiator,  the  velocity  of 
the  air  is  substantially  the  same  as  at  the  inlet 
or  slightly  lower.  It  is  possible,  instead  of  this, 
to  do  the  reverse  and  effect  these  conversions  in  70 
the  actual  passages  of  the  radiator  unit.  Fig.  22 
offers  an  example  thereof.  In  this  example,  the 
sheets  are  of  the  type  of  those  of  Fig.  12,  that  is 
to  say  curved  at  the  inlet  and  at  the  outlet,  but 
their  curvature  is  more  accentuated,  the  curved  75 


portion  longer  and  the  front  end  34  of  the  sheets 
is  solid  so  that  said  front  parts  limit  divergent 
passages  that  the  air  passes  through  before  com- 
ing into  contact  with  the  hollow  parts  of  the 
sheets  and  wherein  its  velocity  is  converted  into 
pressure  to  an  extent  that  depends  on  the  degree 
of  divergence  given  to  said  passages. 

Such  a  radiator  unit  may  be  used  alone,  in 
which  case  the  air  enters  and  flows  out  through 
pipes  of  constant  cross-section  (Pig.  24) ,  or  again 
in  combination  with  outer  divergent  and  converg- 
ent passages,  that  is  to  say  that  the  radiator  24 
of  Pigs.  18  to  21  would  be  of  the  type  in  question, 
the  divergence  of  the  passages  of  the  radiator  unit 
being  suitably  calculated  in  both  cases. 

The  use  on  an  aircraft  of  the  above  described 
arrangements  may  be  effected  in  very  different 
manners.  Pig.  23  shows  an  example  in  the  case  of 
a  thick  wing  36;  in  this  example,  a  divergent  pas- 
sage 37  opens  into  the  lower  side  of  the  leading 
edge  of  the  wing  and  its  general  direction  devi- 
ates but  little  from  a  line  parallel  with  the  chord 
of  the  wing;  it  is  followed  by  a  radiator  38  which 
is  in  this  case  of  the  type  shown  in  Fig.  8  and 
which  is  arranged  obliquely  across  the  wing;  said 
radiator  opens  into  a  convergent  passage  39  which 
opens  on  to  the  upper  side  of  the  wing. 

The  example  of  Fig.  24  is  a  modification  of 
the  previous  one;  the  radiator  is  of  the  type 
shown  in  Fig.  22;  the  air  is  conveyed  to  it  through 
a  pipe  4D  which  is  arranged  like  the  divergent 
passage  37  but  which  is  of  constant  cross-section, 
the  divergence  of  the  curved  parts  of  the  sheets 
being  so  calculated  that  it  is  at  that  spot  that 
all  the  conversion  of  kinetic  energy  into  pressure 
is  effected;  a  pipe  4|,  similar  to  the  convergent 
passage  39  but  of  constant  cross-section,  exhausts 
the  air  that  has  passed  through  the  radiator,  the 
curved  part  of  the  sheets  having  performed  the 
function  of  the  convergent  passage  39. 

All  the  other  usual  arrangements  of  radiators 
on  aeroplanes  may  be  used  and  also  the  devices 
intended  to  vary  the  inlet  and  outlet  cross-sec- 
tions in  order  to  modify  the  cooling. 

Instead  of  constructing  a  radiator  in  which  the 
heat  exchanges  are  effected  at  substantially  con- 
stant pressure"  as  explained  above,  it  is  possible, 
according  to  a  modification  of  the  invention,  to 
construct  a  radiator  in  which  the  heat  exchanges 
are  effected  at  constant  volume.  Fig.  25  shows 
diagrammatically  such  a  radiator  which  essen- 
tially comprises  heat  exchange  elements  45  in- 
cluding air  flow  passages  43,  the  inlet  and  out- 
let orifices  of  which  are  controlled  by  valves 
47a  and  47b,  in  this  case  plugs  rotating  at  the 
same  speed,  each  of  which  is  calculated  so  as 
to  enable  it  to  place  one  of  said  orifices  in  com- 
munication with  a  corresponding  collector  48. 
In  the  inlet  collector  opens  a  divergent  air 
inlet  tube  49  and  the  outlet  collectcr  is  ex- 
tended by  a  convergent  tube  50. 

The  valves  47a  and  47b  are  designed  to  ensure 
the  following  functions: 

Filling  of  the  passages  46  with  fluid  at  the 
pressure  pi  in  the  inlet  collector  48; 

Fluid -tightness  of  the  passages  46  during  the 
period  of  the  heat  exchange; 

Transfer  into  the  outlet  collector  48  and  ex- 
pansion to  the  pressure  P2  equal  to  or  less  than  pi. 

The  relative  setting  of  the  two  plugs  and  the 
relative  size  of  the  fixed  openings  enable  the 
following  sequence  cf  operations  to  be  obtained: 
opening  of  47b,  transfer  to  and  expansion  in  the 
outlet  collector  48,  opening  of  47a,  closing  of 
47b  with  an  overlap  cf  these  two  operations  in 
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order  to  obtain  a  scouring  and  a  renewal  of  the 
air  in  the  passage  4G,  transfer  to  said  passage 
46  of  the  fluid  in  the  inlet  collector  48,  closing 
of  47a,  the  of  47b  in  such  a  manner 
that  there  is  a  period  of  simultaneous  closing  and 
consequently  a  heating  at  constant  volume  of  the 
air  in  the  passage  46. 

There  will  be  in  this  case,  at  each  half-turn 
of  the  plugs,  a  cycle  whereof  the  diagram  is  that 
shewn  in  Figs.  28  and  27  and  which  is  that  of  the 
most  general  and  most  efficient  explosion  cycle. 
This  arrangement  may  consequently  be  used  as 
a  reaction  engine  by  injecting  fuel  into  the  pas- 
sages 4S,  the  elements  45  in  that  case  not  serv- 
ing to  convey  calories  to  the  fluid  passing  through 
the  passages  46,  but  to  remove  them. 

The  arrangements  described  above  may  be 
adapted  to  various  applications;  in  particular, 
the  heat  exchangers  may  be  used  as  radiators 
for  the  coohng  liquids  of  liquid  cooled  engines, 
as  radiators  for  oil  or  for  cooling  by  means  of 
the  air  delivered  by  the  supercharging  compres- 
sors of  an  engine,  or  again  as  radiators  for  ex- 
haust gases.  In  this  latter  case  however,  the 
flow  inside  the  sheets,  instead  of  being  effected 
transversely  to  the  flow  of  the  air,  will  prefer- 
ably be  eil'ected  from  one  end  to  the  other  of 
the  sheets  and  in  the  same  direction  as  the  air 
is  flowing. 

In  the  example  of  Figs.  28  and  29,  the  sheets 
51  are  cpen  at  their  outlet  end  and  the  inside 
of  each  sheet  forms  a  divergent  passage  through- 
out its  length.  The  outlet  cross-sections  and  the 
depth  of  the  sheets  are  preferably  calculated  in 
such  a  manner  that  the  air  and  the  exhaust  gases 
have  the  same  temperature  and  the  same  velocity 
at  the  outlet  of  the  sheets  in  order  to  ensure 
the  continuity  of  the  flow.  There  will  therefore 
be  in  this  case,  over  and  above  the  total  addi- 
tion of  the  calories  of  the  exhaust  gases,  a  pro- 
pulsive reaction  inside  the  sheets. 

The  sheet  raaiators  which  are  particularly  well 
adapted  lor  carrying  out  the  invention,  have 
the  drawback  of  badly  withstanding  an  internal 
pressure.  In  older  to  enable  this  type  of  radia- 
tor to  be  used  in  the  case  of  cooling  by  means 
of  a  liquid  under  pressuie  (water  at  2  or  3  kgs. 
for  example)  recourse  will  be  had  to  the  arrange- 
ment shown  diagrarnmatically  in  Fig.  30  and  in 
which  the  radio  tor  55  is  inserted  in  a  closed  cir- 
cuit ii6  through  which  flows  a  liquid  at  a  low 
pressure  of  flow,  which  circuit  is  provided  with 
a  heat  exchanger  57,  in  this  case  a  chamber 
in  which  bathes  a  coil  of  pipe  forming  part  of 
another  closed  circuit  58  through  which  flows 
a  liquid  under  pressure  that  circulates  in  the 
engine  »3  to  be  cooled.  The  liquid  of  the  low 
pressure  circuit  56  may  be  any  liquid  but  prefer- 
ably, in  order  to  reduce  the  size  of  the  radiator, 
a  liquid  will  be  used  which  has  a  high  boiling 
point,  such  as  ethylene-glycol  for  example. 

This  combination  of  a  high  pressure  circuit 
with  a  low  pressuie  circuit  may  also  be  used 
with  equal  advantage  and  without  exceeding  the 
scope  of  the  invention,  in  the  case  of  honey- 
comb radiators  or  of  any  other  type  of  radiator, 
whether  or  not  they  are  adapted  to  produce  a  re- 
cuperation of  the  thermic  energy. 

The  particular  shaping  of  stream  lining  above 
described  for  the  air  chamber  of  radiators  may 
also  be  applied  to  a  ring  shaped  radiator  includ- 
ing coaxially  disposed  annular  sets  of  heat  ex- 
change elements,  each  set  comprising  ring  shaped 
tubes  disposed  in  concentric  rings.  Such  a  radi- 
ator could  preferably  be  placed  in  a  Naca  cowl- 


ing or  the  like  and  annular  curved  air  guiding 
elements  may  also  be  provided  along  the  inner 
and  outer  ranges  of  each  set. 
The  radiator  shown  in  Figs.  31  and  32  has  two 

5  manifolds  61  and  62  formed  by  hollow  coaxial 
rings  spaced  from  each  other  and,  between  said 
two  manifolds,  a  series  of  elements  63  formed 
by  hollow  fiat  rings  held  in  suitably  spaced  posi- 
tion by  hollow  cross  pieces  64  which  connect 

10  them,  to  the  manifolds  61  and  62  and  place  the 
inside  of  the  rings  63  in  communication  with  the 
inside  of  the  manifolds  61  and  62.  Th'  space  on 
the  inside  of  the  rings  is  closed  at  one  'end  by  a 
cover  65  fixed  to  the  manifold  62,  whereas  at  the 

]  5  other  end  a  conduit  66  which  is  fixed  to  the  mani- 
fold 6 1 ,  places  said  space  in  communication  wtih 
the  outer  air.  Said  conduit  66  has  a  cross-section 
which  is  substantially  equal  to  the  sUn  of  the 
inlet  cross-sections  between  the  elements  63. 

■20  Around  the  elements  63  and  coaxially  with  them, 
are  arranged  other  elements  67  formed  by  bodies 
of  revolution  the  meridian  of  which  is  curved  like 
the  blade  of  a  tuyere.  The  assembly  of  the  ele- 
ments forms  the  set  of  recuperator  blades.  At 

25  the  inlet  of  the  set  of  blades,  each  element  67  is 
hollow  over  a  certain  length  and  hollow  cross 
pieces  64a,  which  maintain  the  spacing  between 
said  elements  87,  places  the  inside  of  the  hollow 
part  of  each  set  of  blades  in  communication  with 

:;o  the  manifolds  61  and  62.  Said  set  of  blades  is 
surrounded  by  a  casing  68  which  is  extended  so 
as  to  direct  the  air  towards  a  second  stage  69 
having  a  second  set  of  recuperator  blades  70  en- 
closed in  a  casing  72  which  exhausts  the  air.  It 

33  is  obvious  that  there  may  be  any  number  of 
stages. 

The  radiator  is  mounted  on  an  aircraft  (Fig. 
31)  in  such  a  manner  that  the  conduit  6S  opens 
towards  the  front  and  the  air  exhaust  conduit 

40  at  the  outlet  of  the  radiator  preferably  opens 
into  a  part  of  the  aircraft  which  is  subjected  to 
a  depression. 

In  the  modification  of  Fig.  34,  the  air  inlet  con- 
duit 66'  of  the  radiator  opens  into  a  space  en- 

45  closed  between  an  upper  manifold  6 1 '  and  a  lower 
manifold  62'  and  vertical  cooling  elements  63' 
which  connect  the  manifolds  61'  and  62'  to  each 
other  and  are  arranged  in  two  rows  located  at  a 
certain  distance  from  each  other,  on  either  side 

50  of  and  parallel  with  the  axis  of  the  conduit  66'; 
the  elements  63'  leave  air  circulation  channels 
between  them  which  are  directed  transversely  to 
the  axis  of  the  conduit  66'. 

Behind  each  row  of  elements  63'  is  arranged  a 
set  of  recuperator  blades  67'  of  which  the  ele- 
ments are  hollow  over  a  part  of  their  length  and 
open  into  the  manifolds  61'  and  62'  to  serve  like- 
wise for  the  cooling.  Sleeves  68'  enclose  the  ele- 
ments 63'  and  the  set  of  recuperator  blades  67'. 

60  As  in  the  case  of  Fig.  31,  a  plurality  of  recupera- 
tor stages  can  be  arranged  in  series. 

Fig.  37  shows  a  construction  wherein  the  whole 
surface  of  each  element  of  the  set  of  recuperator 
blades  67'  serves  for  the  cooling. 

65  In  the  construction  of  Fig.  38,  the  set  of  re- 
cuperator blades  67b  is  formed  of  elements  which 
are  hollow  over  a  certain  length  and  which  con- 
nect the  manifolds  61b  and  62b  to  each  other, 
and  there  does  not  exist,  in  front  of  said  set  of 

70  blades,  any  non-recuperating  elements  which 
only  have  a  thermic  effect,  as  the  elements  63  of 
the  previous  constructions. 

In  the  example  of  Fig.  39  which  relates  to  an 
air  cooled  engine,  each  cylinder  75  is  surrounded 

76  with  a  deflecting  jacket  76  which  is  connected 
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to  an  air  inlet  sleeve  77  and  to  a  sleeve  78  for  the 
outlet  of  said  air.   Suitable  recuperator  blades 

79  are  arranged  inside  the  sleeve  78.  In  the  case 
of  a  mixed  air-water  cooled  engine,  hollow  blades 

80  through  which  the  liquid  flows,  can  be  ar-  5 
ranged  in  front  of  the  cylinder  75  and  between 
the  latter  and  the  blades  79.   The  blades  80  can 

at  the  same  time  be  recuperating  blades. 

The  radiator  of  Fig.  40  shows  the  arrangement, 
inside  the  air  inlet  channel,  of  directing  blades  10 
which  overlap  each  other  in  the  direction  of  flow 
and  whi-h  are  preferably  carried  by  a  frame  82 
pivoting  at  83,  whereby  the  intensity  of  the  cool- 
ing can  be  regulated. 

It  will  be  noted  that  as  all  the  elements  are  13 
subjected  to  slight  stresses,  it  is  possible  to  make 
them  of  sheet  metal  or  any  other  material.  The 
whole  arrangement  can  be  very  light  and  can 
be  manufactured  by  the  methods  which  are  usual 


in  the  manufacture  of  radiators.  The  elements 
can  be  round  tubes  with  the  ends  flattened  in  the 
shape  of  blades,  flat  tubes,  tubes  of  crescent- 
shaped  cross  section  formed  of  differently  curved 
metal  sheets  assembled  by  butt  welding,  etc. 

In  al  cases  the  cross-sections  of  the  blades  are 
calculated  according  to  the  usual  rules  applied 
to  turbines.  If  a  plurality  of  successive  sets  of 
recuperator  blades  are  provided,  they  can  all  be 
of  the  action  or  reaction  type  or  some  can  be 
of  one  type  and  the  others  of  the  other  type. 

Of  course,  the  invention  is  in  no  way  limited 
to  the  details  of  construction  illustrated  or  de- 
scribed, which  have  only  been  given  by  way  of 
example.  It  is  obvious  that  the  arrangements 
described  may  be  provided  with  any  appropriate 
device  for  adjusting  the  passage  cross-section. 
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The  present  invention  has  for  its  object  an 
embodiment  in  the  process  for  manufacturing 
artificial  textile  fibres  from  animal  casein. 

The  process  according  to  the  invention  includes 
(1)  spinning  filaments  from  an  alkaline  solution 
of  animal  casein  by  passing  the  solution  through 
spinning  dies  immersed  in  a  coagulating  bath 
consisting  of  an  aqueous  solution  of  acid  and  sol- 
uble salts,  the  bath  having  a  density  above  1.180 
(thousand  hundred  eighty)  and  a  content  of  acid 
not  less  than  the  equivalent  of  25  (twenty-five) 
grams  of  sulphuric  acid  per  litre  of  bath,  while 
the  temperature  is  maintained  not  below  30°  C. 
and  (2)  rendering  the  filaments  insoluble  in  a 
bath  of  formaldehyde,  to  which  soluble  salts  have 
been  added. 

The  invention  also  includes  (1)  spinning  fila- 
ments from  an  alkaline  solution  of  casein  by 
passing  the  solution  through  spinning  nozzles  im- 
mersed in  a  coagulating  bath  containing  the  resi- 
dues of  the  coagulating  baths  employed  in  the 
manufacture  of  rayon  from  viscose  (cellulose 
xanthogenate) ,  said  residues  having  a  density 
above  1.180  (thousand  hundred  eighth)  and  an 
acid  content  not  less  than  the  equivalent  of  25 
grams  of  sulphuric  acid  per  litre  of  bath,  while 
the  temperature  is  maintained  not  below  30°  C. 
and  (2)  rendering  the  filaments  insoluble  in  a 
bath  of  formaldehyde,  to  which  soluble  salts  have 
been  added. 

The  invention  will  be  now  explained  with  ref- 
erence to  the  example  of  carrying  out  into  prac- 
tice. 

In  the  factories  which  produce  rayon  by  the 
viscose  system  (cellulose  xanthogenate),  a  con- 
siderable quantity  of  residue  from  the  coagula- 
tion bath  is  wasted.  According  to  the  present 
invention  research  has  been  conducted  into  the 


possibility  of  employing  this  residue  for  the  coag- 
ulation of  the  casein  fibres.  The  residue  is  of  a 
lower  concentration  than  that  in  a  normal  coag- 
ulation bath,  that  is,  it  contains  less  acid  and 

5  less  sodium  sulphate. 

It  has  been  found  that  said  residue  bath  can 
be  used  provided  that  it  has  a  density  not  below 
than  1.180  (thousand  hundred  eighty)  and  a  sul- 
phuric acid  content  not  below  than  25  (twenty 

10  five)  grammes  per  litre  of  the  bath.  Uniform 
spinning  of  the  alkaline  solutions  of  casein  is  ef- 
fected with  such  a  bath,  but  the  fibres  stick  to 
one  another,  thus  rendering  the  product  un- 
serviceable, unless  they  are  immediately  im- 

15  mersed  in  a  sodium  chloride  solution,  to  which 
preferably  aluminium  salts  and  formaldehyde 
have  been  added.  Instead  of  sodium  chloride, 
solutions  of  salts  of  alkaline  metals  or  of  alka- 
line earth  metals  could  be  applied;  but  the  cost 

20  of  the  process  would  be  increased,  and  the  final 
product  be  of  less  value. 

Other  baths  can  be  employed  for  the  coagu- 
lation of  the  casein  fibres,  having  a  density  not 
below  than  1.180  (thousand  hundred  eighty)  and 

25  a  sulphuric  acid  content  not  below  than  25  gr. 
(twentyfive)  of  sulphuric  acid  per  litre  of  the 
bath,  the  sodium  sulphate  being  replaced  by 
other  soluble  sulphates  or  chlorides  such  as  zinc 
sulphate,  ammonium  sulphate,  ammonium  chlo- 

30  ride,  etc.  separately  or  mixed  with  one  another. 
The  further  particulars  of  the  manufacturing 
process  of  the  textile  fibres  of  casein  may  be 
modified  in  various  ways  without  departing  from 
the  spirit  of  the  invention. 

35  Of  course  the  invention  covers  also  the  textile 
fibres  of  casein  obtained  by  the  indicated  process. 

ANTONIO  FERRETTI. 


Published  Apr.  27,  1943 


Serial  No.  330,726 


ALIEN   PROPERTY  CUSTODIAN 


EMBODIMENT  IN  THE  PROCESS  FOR  MANU- 
FACTURING ARTIFICIAL  TEXTILE  FIBRES 
FROM  ANIMAL  CASEIN 

Antonio  Ferretti,  Milan,  Italy;  vested  in  the 
Alien  Property  Custodian 

No  Drawing.   Application  filed  April  20,  1940 


The  present  invention  has  for  its  object  an 
embodiment  in  the  process  for  manufacturing 
artificial  textile  fibres  from  animal  casein. 

The  process  according  to  the  invention  in- 
cludes (1)  spinning  filaments  from  a  solution  5 
of  animal  casein  and  coagulating  the  same,  in 
acid  baths  (2)  collecting  the  coagulated  filaments 
in  a  continuous  strip  and  passing  the  same, 
under  tension,  through  baths  containing  soluble 
salts,  the  hardened  filaments  being  then  cut  to  io 
the  desired  length  and  dropped  into  a  bath  of 
formaldehyde,  to  which  soluble  salts  have  been 
added. 

The  invention  includes  also  (1)  spinning  fila- 
ments from  a  solution  of  animal  casein  and  15 
coagulating  the  same  in  acid  baths  (2)  collecting 
the  coagulated  filaments  in  a  continuous  strip 
and  passing  them,  under  tension,  firstly  through 
a  bath  of  sodium  chloride  and  then  through  a 
bath  of  aluminium  salts  and  sodium  chloride  and  20 
eventually  formaldehyde,  the  hardened  fila- 
ments, being  then  cut  to  the  desired  length  and 
dropped  into  a  bath  of  formaldehyde,  to  which 
aluminium  salts  and  sodium  chloride  have  been 
added.  25 

A  further  characteristic  of  the  invention  con- 
sists in  the  provision  that  the  filaments,  when 
issued  from  the  coagulating  bath  are  stretched 
and  passed  under  tension  through  the  successive 
hardening  baths  until  they  are  cut  to  the  desired  30 
length. 

The  invention  will  be  now  explained  with  ref- 
erence to  the  example  of  carrying  out  into 
practice. 

The  casein  fibre  bundles  which  emerge  from  35 
the  spinning  nozzles  are  conveyed  to  the  top  of 
the  spinning  machine,  thus  forming  a  continu- 
ous band  of  fibres  (for  instance  one  hundred 
spinning  nozzles  having  one  thousand  holes  each 
are  equal  to  a  band  of  one  hundred  thousand  40 
continuous  fibres).  This  band  is  conveyed,  un- 
der tension,  first  through  a  sodium  chloride 
bath  preferably  in  opposite  direction  to  remove 
from  the  fibres,  when  desired  all  or  part  of  the 
acid  and  the  salts  which  are  carried  from  the  45 
preceding  coagulation  bath;  then  the  continu- 
ous band  of  fibres  is  conveyed,  still  under  ten- 
sion, through  the  preparatory  bath  for  render- 
ing the  fibres  insoluble,  which  is  composed  of 
sodium  chloride  and  aluminium  salts,  together  50 
with  or  without  the  addition  of  formaldehyde, 
and  when  the  fibres  are  sufficiently  washed  and 
subsequently  hardened,  the  band  is  passed 
through  an  automatic  cutter,  which  cuts  the 
fibres  to  the  desired  length.   The  cut  fibres,  as  55 


stated  above,  must  be  collected  in  a  bath  of  so- 
dium chloride  or  of  other  salts  of  alkaline  metals 
or  of  alkaline  earth  metals,  together  with  or 
without  the  addition  of  the  aluminium  salts  and 
formaldehyde,  but  preferably  in  a  bath  for  ren- 
dering them  insoluble  which  is  composed  of  an 
aqueous  solution  of  sodium  chloride,  aluminium 
salts  and  formaldehyde. 

The  sodium  chloride  in  the  initial  immersion 
bath  may  be  replaced  by  other  soluble  salts  of 
alkaline  metals  or  of  alkaline  earth  metals,  but, 
in  addition  to  the  increased  cost,  the  resultant 
product  is  not  so  good.  Moreover  by  the  use  of 
a  sodium  chloride  bath,  this  salt  is  conveyed  by 
the  fibre  whose  presence  in  the  subsequent  bath 
for  rendering  the  fibres  insoluble,  is  very  useful 
and  indeed  almost  indispensable. 

The  first  immersion  bath,  for  eliminating  the 
acid  and  the  sodium  sulphate  or  other  salts  con- 
veyed with  the  fibres  from  the  coagulating  bath, 
could  also  be  omitted,  when  the  said  is  imme- 
diately immersed  in  the  prearatory  bath  for 
rendering  the  fibres  insoluble  composed  of  alu- 
minium salts  and  sodium  chloride  or  even  di- 
rectly into  the  complete  bath  for  rendering  the 
fibres  insoluble  composed  of  formaldehyde,  alu- 
minium salts  and  sodium  chloride  or  of  other 
soluble  salts. 

The  band,  which  passes  through  the  bath  at 
the  same  speed  as  it  is  spun  (60  to  80  metres  per 
minute)  may  be  continuously  immersed  in  the 
above  described  baths,  but  it  is  also  possible  to 
immerse  the  said  band  intermittently,  for  ex- 
ample, at  points  located  one  metre  apart,  mak- 
ing it  move  upwards  and  downwards  and  vice 
versa  so  as  to  enter  the  bath  even  over  a  dis- 
tance of  10  to  15  centimetres  only  of  its  travel, 
with  a  distance  of  one  metre  between  succes- 
sive immersion. 

In  this  passage  of  the  band  of  fibres  through 
the  above  described  baths  it  is  important  that 
the  band  be  under  tension  when  passing  through 
the  bath,  namely  that  it  cannot  shrink  for  the 
action  of  the  baths. 

It  is  also  important  that  the  temperatures  of 
the  baths  conveniently  choosen. 

The  continuous  or  the  intermittent  immersing 
operation  of  the  band  is  effected  in  less  than 
five  minutes  (in  conformity  with  the  spinning 
velocity) ;  the  fibres  are  sufficiently  hard  to  pre- 
vent adhering  together  (even  when  coagulation 
baths  of  low  concentration  are  employed).  The 
fibres  could  be  cut  to  the  desired  lengths  imme- 
diately and  only  shrink  in  so  far  as  the  best 
twist  is  to  be  obtained.    If,  however,  a  greater 
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twist  is  required,  to  the  detriment  of  the  fineness 
of  the  fibres,  the  passage  of  the  band  through 
the  baths  may  be  effected  without  maintaining 
it  under  tension. 

By  the  above  described  treatment  short  fibres 
can  also  be  derived  from  the  casein  which  are 
finer  than  those  which  can  be  obtained  dur- 
ing spinning.  For  instance,  when  the  spinning 
operation  is  regulated  so  as  to  obtain  a  fibre 
the  count  of  which  is  three  denier  and  it  is  not 
possible  to  spin  a  finer  number,  the  band  of 
fibres  should  be  drawn  in  one  or  more  times 
with  a  speed  which  is  50%  higher  than  that  of 
the  spinning  velocity,  and  the  count  which  dur- 
ing the  spinning  was  three  denier  will  be  re- 
duced to  two  denier.  But  when  the  band  is 
then  immediately  cut,  the  fibres  will  shrink  to 
a  point  at  which  the  count  has  returned  to 
three  denier;  instead,  when  the  said  band  is 
made  to  pass  through  the  above  described  baths, 
under  tension  and  at  the  prescribed  tempera- 
ture the  fibres  will  maintain  the  count  of  two 
denier. 


In  view  of  the  fact  that  the  price  of  wool  in- 
creases as  the  count  increases  it  will  readily 
be  appreciated  that  it  is  of  considerable  impor- 
tance to  be  able  to  obtain  a  higher  count  with- 
5  out  any  increase  in  cost. 

In  order  to  avoid  deterioration  of  the  casein 
fibres  when  they  are  just  coagulated,  they  should 
not  be  rendered  insoluble  in  aqueous  solutions 
which  contain  more  or  less  high  percentages  of 
10  formaldehyde  alone,  but  other  salts  such  as  so- 
dium chloride  and  aluminium  salts  should  be 
added  to  the  aqueous  solutions  of  formaldehyde. 

The  further  particulars  of  the  manufacture 
process  of  the  textile  fibres  of  casein  may  be 
15  modified  in  various  ways  without  departing  from 
the  spirit  of  the  invention. 

The  invention  can  also  be  applied  to  the  man- 
ufacture of  mixed  fibres  of  casein  and  cellulose. 

Of  course  the  invention  also  covers  the  textile 
20  fibres  of  casein  obtained  by  the  indicated  process. 
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The  present  invention  has  for  its  object  an  em- 
bodiment in  the  process  for  manufacturing  arti- 
ficial textile  fibres  from  animal  casein. 

The  process  according  to  the  invention  includes 
(1)  spinning  filaments  from  a  solution  of  animal 
casein  and  coagulating  the  same  in  acid  baths 
and  (2)  rendering  the  filaments  insoluble  at  a 
temperature  above  25°  C  (twenty  five)  and  about 
70°  C  (seventy)  in  bath  of  formaldehyde  to  which 
soluble  salts  have  been  added,  to  render  the  fila- 
ments boilingproof. 

The  invention  includes  also  (1)  spinning  fila- 
ments from  a  solution  of  animal  casein  and  co- 
agulating the  same  in  acid  baths  (2)  hardening 
the  coagulated  filaments  by  passing  them  through 
baths  containing  soluble  salts  at  a  temperature 
above  25°  C  (twentyfive)  and  about  40°  C  and 
(3)  cutting  the  hardened  filaments  to  the  desired 
length  and  then  insolubilising  the  fibres  at  a  tem- 
perature above  25°  C  and  about  70°  C  in  baths  of 
formaldehyde  to  which  soluble  salts  have  been 
added. 

Further,  the  invention  includes  (1)  spinning 
filaments  from  a  solution  of  animal  casein  and 
coagulating  the  same  in  acid  baths  (2)  hardening 
the  filaments  by  passing  the  same  firstly  through 
a  bath  of  sodium  chloride  at  a  temperature  above 
25°  C  and  about  40°  C  and  then  through  a  bath 
containing  aluminium  salts  and  sodium  chloride 
at  a  temperature  above  25°  C  and  about  55°  C 
and  (3)  cutting  the  hardened  filaments  to  the 
desired  length  and  insolubilising  the  fibres  at  a 
temperature  above  25°  C  and  about  70°  C  in  baths 
of  formaldehyde  to  which  soluble  salts  have  been 
added. 

Further  more  the  invention  includes  (1)  spin- 
ning filaments  from  a  solution  of  casein,  coagu- 
lating the  same,  in  acid  baths,  insolubilising  the 
same  at  low  temperatures  and  (2)  treating  the 
filaments  insolubilised  at  low  temperatures  with 
solutions  of  formaldehyde  at  a  temperature  above 
25°  C  and  about  70°  C  to  render  the  same  boil- 
ing-proof. 

The  invention  will  be  now  explained  with  ref- 
erence to  the  example  of  carrying  out  into  prac- 
tice. 

In  the  manufacture  of  fibres  of  casein  in  which 
a  first  immersing  bath  for  the  filaments  is  pro- 
vided, said  first  immersion  bath  for  the  filaments 
being  composed  of  sodium  chloride  or  other  salts 
and  a  preparatory  bath  for  rendering  the  fibres 
insoluble  or  a  complete  bath  for  rendering  the 
fibre  insoluble  it  is  of  great  importance  that  the 
baths  temperature  be  not  below  25°  C.  The  tem- 
perature must  be  preferably  between  35°  C  and 
40°  C  for  the  first  bath  of  sodium  chloride  of 
other  salts  and  between  50°  C  and  65°  C  for  the 
preparatory  bath  for  rendering  the  fibres  insol- 
uble, of  aluminium  salts,  sodium  chloride  or  for 
the  complete  bath  for  rendering  the  fibres  insol- 


uble of  formaldehyde,  aluminium  salts  and  sodi- 
um chloride  or  other  salts. 

It  is  also  important  that  the  temperature  in 
the  bath,  in  which  the  fibres  as  soon  as  cut  are 

5  introduced  be  not  below  25°  C,  it  being  prefer- 
ably to  employ  a  temperature  between  the  range 
35°  C  to  40°  C. 

The  treatment  for  rendering  the  casein  fibres 
insoluble  extends  over  a  very  long  period,  even 

10  several  days,  when  carried  out  in  a  bath  at  ambi- 
ent temperature,  which  is  usually  less  than  25° 
C,  nevertheless  the  fibres  offer  little  resistance 
to  boiling  extending  over  a  long  period.  On  the 
contrary,  it  is  found  that  when  the  temperature 

15  of  the  baths  for  rendering  the  fibres  insoluble  is 
raised  for  example  to  between  60°  C  and  70°  C, 
perfect  insolubility  is  obtained  in  less  than  nine 
hours,  and  the  fibre  which  has  been  treated  at 
that  temperature  completely  resists  boiling  which 

20  rnay  extend  over  many  hours.  Before  proceed- 
ing to  this  strong  treatment  it  is  preferably  to 
pass  the  fibres  for  some  hours  into  the  collecting 
bath  of  the  cut  fibres  at  a  temperature  of  between 
35°  C  and  40°  C. 

25  Complete  resistance  to  the  extensive  boiling 
could  also  be  obtained,  when  the  casein  fibres 
which  have  been  rendered  insoluble  at  a  tem- 
perature which  is  lower  than  that  indicated,  for 
instance  at  25°  C  to  50°  C,  are  treated,  prefer- 

30  ably  after  being  washed  and  dried,  with  an  aque- 
ous solution  of  formaldehyde  at  a  temperature  of 
about  60°  C  to  70°  C  for  several  hours,  for  exam- 
ple, five  hours.  In  this  case,  the  addition  of  the 
aluminium  salts,  of  sodium  chloride  or  of  other 

35  soluble  alkaline  metal  salts  or  earthy  alkalies,  to 
the  formaldehyde  solution,  is  unnecessary. 

This  treatment  could  be  effected  with  the  dried 
casein  fibres  at  any  desired  time,  that  is  to  say, 
even  after  a  period  of  many  months  or  years 

40  from  the  manufacturing  date  of  the  fibre  has 
elapsed. 

Above  all,  it  is  of  great  importance  that  the 
treatment  for  rendering  the  fibres  insoluble 
should  be  effected  at  temperatures  which  are  not 
45  below  25°  C,  and  that,  when  a  temperature  above 
25°  C,  is  applied,  the  relative  operation  should 
take  place  in  an  autoclave  (digester)  which 
should  preferably  be  rotary,  so  as  to  maintain  the 
fibres  in  motion  while  at  the  same  time,  the 
50  bath  for  rendering  the  fibres  insoluble  is  made 
to  circulate  in  the  interior  of  the  autoclave. 

The  further  particulars  of  the  manufacturing 
process  of  the  textile  fibres  of  casein  may  be 
modified  in  various  ways  without  departing  from 
55  the  spirit  of  the  invention. 

The  invention  can  also  be  applied  to  the  man- 
ufacture of  mixed  fibres  of  casein  and  cellulose. 

Of  course  the  invention  also  covers  the  textile 
fibres  of  casein  obtained  by  the  indicated  process. 
60  ANTONIO  FERRETTI. 
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The  present  invention  has  for  its  object  an  em- 
bodiment in  the  process  for  manufacturing  arti- 
ficial textile  fibres  from  animal  casein. 

The  process  according  to  the  invention  includes 
(1)  spinning  filaments  from  a  solution  of  casein, 
coagulating  the  same  in  acid  baths,  rendering 
them  insoluble  and  (2)  treating  the  insolubilised 
filaments  with  solutions  of  soluble  phosphates. 

The  invention  also  includes  (1)  spinning  fila- 
ments from  a  casein  solution,  coagulating  the 
same  in  acid  baths  (2)  hardening  the  filaments 
and  cutting  them  to  the  desired  length  and  (3) 
rendering  the  cut  fibres  insoluble  and  then  treat- 
ing the  same  with  solution  of  soluble  phosphates. 

After  the  casein  fibres  have  been  rendered  in- 


soluble it  is  advantageous  to  treat  them  with 
aqueous  solutions  of  monosodic,  bisodic,  or  tri- 
sodic  phosphate,  together  with  or  without  the 
addition  of  formaldehyde,  and  this  treatment 
5  should  preferably  be  effected  after  the  fibres  have 
been  dried. 

The  particulars  of  the  process  according  to  the 
invention  may  be  modified  in  various  way. 

The  invention  can  be  also  be  applied  to  the 
IQ  manufacture  of  mixed  fibres  of  casein  and  cellu- 
lose. 

Of  course  the  invention  also  covers  the  textile 
fibres  of  casein  obtained  by  the  indicated  process. 

15  ANTONIO  FERRETTI. 


Published  Apr.  27,  1943 


Serial  No.  331,471 


ALIEN   PROPERTY  CUSTODIAN 


CARDING  MACHINES  WITH  DIRECT  DRIVE 

Hubert  Duesberg,  Brussels,  Belgium;  vested  in 
the  Alien  Property  Custodian 

Application  filed  April  24,  1940 


The  known  sets  of  carders  with  automatic  or 
semi-automatic  drive  are  open  to  certain  dis- 
advantages, the  most  serious  of  which  are  in 
particular  the  following: 

1.  These  sets  require  for  their  control  the  g 
presence  of  a  plurality  of  motors  and  couplings 
permitting  sliding  which  give  rise  to  high  costs 

of  installation  and  the  occupation  of  a  large 
amount  of  space. 

2.  These  sets,  which  are  frequently  described  L0 
as  having  "direct  drive",  have  driving  connec- 
tions which  comprise  in  particular  belts,  and 
therefore  sources  of  slipping,  which  entails  ir- 
regularities in  feed  and  consequently  errors  in 
the  yarn  count.  1 5 

3.  When  the  desired  yarn  count  is  obtained, 
it  is  necessary,  in  order  to  obtain  the  optimum 
production,  to  modify  the  initial  regulation  of 
the  inlet  and  outlet  members  of  each  of  the 
machines  of  the  set.  Now,  these  modifications  20 
are  effected  by  successive  tests  and  it  will  read- 
ily be  seen  that  when  the  production  is  obtained 
the  initial  yarn  count  may  have  been  modi- 
fied, especially  in  the  case  of  high  count,  this 
being  due  to  the  fact  that  the  initial  ratios  of  25 
transmission  of  the  gears  cannot  be  strictly 
maintained.  Consequently,  it  is  frequently 
necessary  to  effect  multiple  and  sometimes  em- 
piric regulations,  whereby  considerable  loss  of 
time  and  production  is  entailed.  30 

The  arrangement  according  to  this  invention 
overcomes  all  these  disadvantages  owing  to  the 
fact  that  it  only  comprises  for  the  entire  drive  a 
single  point  of  application  of  the  power,  from 
which  the  driving  of  the  various  members  is  35 
rigidly  effected,  and  owing  to  the  fact  that  the 
arrangement  permits  of  modifying  the  initial 
production  as  desired  by  a  single  manipulation 
without  changing  the  yarn  count  obtained,  all 
the  ratios  of  driving  of  the  different  inlet  and  40 
outlet  members  being  modified  proportionally  in 
each  case. 

The  accompanying  drawing  shows  diagram- 
matically  a  construction  of  the  invention  given 
by  way  of  example  and  relating  to  a  set  of  cards  45 
comprising  three  automatic  machines  having 
direct  underneath  drive. 

The  breaker  card  2,  the  intermediate  card  3  and 
the  condenser  card  4  are  driven  by  a  single  elec- 
tric motor  5,  from  a  distributor  6.  Extending  50 
from  the  latter  are  shafts  such  as  7  which  drive 
the  members  of  each  of  the  aforesaid  machines 
through  the  intermediary  of  flexible  couplings 
shown  diagrammatically  at  8. 

In  cases  where  a  set  of  the  automatic  type  is  55 


concerned,  the  drive  of  the  carding  devices  of 
the  condenser  card  4  co-operates  with  an  ar- 
rangement (train  of  gears)  varying  the  produc- 
tion, which  is  shown  diagrammatically  at  9  and 
the  purpose  of  which  will  hereinafter  be  defined. 
In  cases  where  the  set  is  of  the  semi-automatic 
type,  this  change-speed  device  is  directly  coupled 
with  the  shaft  controlling  the  inlet  and  outlet 
members  and  fulfills  in  this  type  of  set  the  same 
function  as  in  the  automatic  type. 

The  arrangement  for  varying  production  drives 
in  turn,  through  the  intermediary  of  absolutely 
direct  connections  (pinions,  shafts  and  the  like), 
such  as  (0,  the  inlet  and  outlet  members  of  the 
machines. 

It  is  important  to  note  that  the  arrangement 
according  to  the  invention  permits  of  rendering 
the  operation  of  the  set  automatic,  like  that  of  a 
normal  set,  that  is  to  say,  one  comprising  inde- 
pendent machines. 

In  fact,  in  each  of  the  rigid  connections  such 
as  12  controlling  the  inlet  and  outlet  members 
from  a  general  rigid  connection  13,  there  is  in- 
terposed a  claw  clutch  14  which  permits,  as  de- 
sired and  if  the  necessity  arises,  of  placing  any 
one  or  more  of  the  cards  in  or  out  of  the  work- 
ing circuit  without  momentarily  influencing  either 
the  feed  or  the  outlet. 

In  addition,  the  first  two  machines  (2  and  3) 
may  be  maintained  in  operation  although  the 
condenser  card  is  stopped. 

For  this  purpose,  the  distributor  6  is  placed  in 
direct  relation  with  the  general  connection  13 
through  the  intermediary  of  the  claw  clutch  15, 
similar  to  14. 

Finally,  according  to  the  invention,  the  clutches 
15  and  14  (condenser  card)  are  interconnected, 
so  that  one  alone  may  be  the  working  phase. 

The  arrangement  for  varying  production  has 
the  effect  of  modifying  the  initial  production  ob- 
tained, when  the  yarn  count  is  attained  and  this 
without  modifying  the  latter. 

For  this  purpose,  it  is  only  necessary,  after  the 
initial  regulation  of  each  of  the  machines,  to 
vary  the  ratio  of  transmission  of  the  train  of 
gears  forming  the  arrangement  for  varying  pro- 
duction, in  order  to  modify  automatically  the 
initial  production  obtained.  Since  this  produc- 
tion-varying arrangement  drives  all  the  inlet  and 
outlet  members  of  the  machines,  it  will  be  un- 
derstood that  this  modification  of  production  is 
attained  without  varying  the  pre-established 
speed  ratio  of  the  inlet  and  outlet  members  of 
the  machines  of  the  set. 

It  will  be  understood  that  the  invention  also 
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covers  the  case  of  a  normal  set  which  would  then 
be  driven  from  a  single  localised  motor  having 
only  one  point  of  application. 

It  is  also  to  be  noted  that  in  the  case  of  a 
semi-automatic  set,  the  flexible  coupling  of  the 
condenser  card  is  combined  with  a  reversing  ar- 
rangement permitting  of  reversing  the  direction 
of  rotation  of  the  cylinder  of  this  machine,  for 
example  for  the  purpose  of  facing-up. 


In  the  case  of  a  normal  set,  each  of  the  flex- 
ible couplings,  that  is  to  say  each  of  the  machines, 
is  provided  with  a  reversing  arrangement  of  the 
aforesaid  type,  of  which  the  operation  is  inde- 
.5  pendent. 

HUBERT  DUESBERG. 
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Object  of  the  present  invention  form  a  pro- 
ceeding for  superficial  decoration  of  even  much 
extended  surfaces  of  different  articles  consist- 
ing of  materials  having  whatever  characteristic 
and  presenting  a  porous  body.  This  decoration 
is  obtained  by  incorporating  into  a  superficial 
layer  of  stones,  textures,  wood  and  other  bodies 
a  colour,  forming  the  desired  drawing,  and  fix- 
ing said  colours  in  an  indelible  manner.  The 
proceeding  according  to  the  present  invention 
tends  to  remove  the  inconvenients  of  known  pro- 
ceedings essentially  based  on  the  simple  super- 
ficial adhesion  of  desired  decoration  carrying 
films  on  the  surface  to  be  decorate  and  con- 
sisting in  the  ticklishness  of  application  works 
and  in  the  facility  of  stripping  cr  rubbing  away 
the  applicated  decoration. 

The  proceeding  according  to  the  invention  is 
characterised  by  the  fact,  that  the  desired  dec- 
oration, composed  eventually  of  some  colours,  is 
previously  printed  on  a  sheet  impermeable  to 
the  employed  colours  and  using  melting  fine 
crushed  colours  mixed  with  fluid  dissolving  hy- 
drocarbons— excluding  aniline  derivatives — with 
20%-30%  addition  of  transparent  resin  lique- 
fiable  on  water-bath,  which  at  the  liquid  state, 
can  penetrate  into  the  pores  of  the  materials 
constituting  the  surface  which  is  to  be  decorated 
when  the  said  sheet  is  applicated  with  its  printed 
face  on  the  said  surface  previously  moisted  with 
fluid  hydrocarbons,  whereafter  one  applies  the 
action  of  heat  and  pressure  till  the  utilized  resin 
is  melted. 

At  these  conditions  the  melted  resin  and  the 
coloured  mass  tend  to  penetrate  into  the  porous 
superflicial  layer  of  the  body  to  be  decorated, 
transferring  in  this  layer  without  mixing  of  col- 
ours and  without  decoration  change. 

The  perfection  of  results  which  can  be  ob- 
tained, depend  on  the  suitable  choice  of  resin  to 
be  used  and,  above  all,  on  the  method  for  in- 
troduce this  resin  into  the  colours  utilized  for 


impression  and  transport.  Excellent  results  was 
obtained  making  use  of  colophony  and  similar 
resins.  This  resin  can  be  introduced  into  the 
colouring  pastes  as  a  very  fine  powder,  accurately 

5  worked  and  amalgamated  into  the  mass;  more 
perfect  results  can  be  however  obtained  dissolv- 
ing by  means  of  heating  the  resin  in  a  fluid  hy- 
drocarbon, preferably  of  equal  type  as  the  hydro- 
carbon utilized  for  colour  melting,  as  can  be 

10  petrol  and  like.  The  resin  solution  in  this  man- 
ner obtained  is  mixed  with  the  colour  suspension 
in  a  manner  to  form  homogenous  mixtures  of 
very  easy  employ. 
The  sheets  on  which  the  decoration,  is  pre- 

15  viously  printed  can  consist  in  whatever  material 
suitable  to  receive  the  print  without  diffusion  and 
mixing  of  colours,  but  preferably  one  take  sheets 
which  are  naturally  impermeable  or  impermea- 
bilized  in  an  adapted  manner.  The  most  perfect 

20  result  is  obtained  by  plunging  the  sheets  in  pure 
cellulose,  containing  resines  solutions  analogous 
to  the  above-mentioned  solution  or,  yet  better, 
utilizing  the  same  resin  and  the  same  hydrocar- 
bon.   With  this  hydrocarbon  one  can  moisten 

25  the  surface  of  body  to  be  decorated,  before  ap- 
plying the  printed  transport  sheets. 

The  total  extension  of  surface  which  can  be 
contemporaneously  decorated  is  evidently  limited 
only  by  the  possibility  of  printing  proceeding, 

30  which  allow  the  printing  of  very  long  rolled  sheets 
having  a  considerable  width.  Some  sheets  can 
be  moreover  easily  jointed  on  his  edges,  giving 
in  this  manner  a  possibility  to  decorate  very  ex- 
tended surfaces  with  only  one  operation  of  col- 

35  ours  transport. 

All  particularities  of  execution  of  described 
proceeding  may  be  varied  in  accordance  to  the 
particular  conditions  of  surface  to  be  decorated, 
of  chosen  decoration  type  and  of  nature  of  uti- 

40  lized  colours;  without  departing  of  the  scope  of 
present  invention. 

GIUSEPPE  TAGLIABUE. 
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The  subject  of  the  present  invention  relates  to 
a  life  saving  equipment  formed  of  voluminous, 
water-resisting  material  capable  of  floating 
rfhich  is  fitted  in  the  manner  of  a  cushion  be- 
tween two  or  more  strips  of  water-proof  fabric. 
The  equipment  is  for  protecting  persons  of  every 
age,  which  make  use  thereof,  not  only  from 
drowning  but  also  against  shocks,  cold  or  other 
dangers  which  occur  during  distress  at  sea  or 
when  bathing. 

It  has  been  proposed  to  arrange  the  volume  of 
the  life  saving  appliance,  capable  of  floating,  not 
only  in  annular  or  belt  form  at  the  neck,  around 
the  chest  or  the  body,  which  leads  to  an  unstable, 
that  is  to  say  defective  position  of  the  centre  of 
gravity  of  the  swimming  person,  but  also  to  dis- 
tribute the  same  by  means  of  a  vest  or  jacket- 
like article  of  clothing,  capable  of  floating,  over 
the  upper  part  of  the  body  from  the  waist  up  to 
the  neck.  These  known  swimming  vests,  how- 
ever, have  the  disadvantage  that  in  order  to  ob- 
tain a  satisfactory  seating  and  not  to  move  un- 
der the  action  of  the  waves,  they  must  be  produced 
according  to  measurements  of  the  wearer,  which 
is  a  very  serious  defect  in  connection  with  life 
saving  appliances  which  are  to  be  used  on  board 
ship  or  for  a  varying  public  at  baths.  A  swim- 
ming vest  which  is  not  firmly  connected  to  the 
body  and  does  not  bear  snugly  against  the  same 
consequently  only  constitutes,  in  the  same  way 
as  a  life  belt,  a  defective  protection. 

In  contrast  the  life  saving  equipment  accord- 
ing to  the  invention  is  characterised  in  that  il 
employs  approximately  an  X -shaped  swimming 
vest  which  by  firmly  tying  and  superimposing  the 
weakly  cushioned  parts  in  the  neighborhood  of 
the  waist  can  be  connected  closely  to  any  adult 
human  body  and  of  which  the  increase  of  the 
cushioning  which  increases  towards  the  neck  en- 
sures keeping  the  head  out  of  the  water  and  in 
particular  ensures  a  stable  position  of  the  body 
in  the  water. 

A  further  feature  of  the  life  saving  equipment 
resides  therein  that  two  tying  devices  are  pro- 
vided which  are  attached  to  diametrically  oppo- 
sitely located  points  so  that  with  every  height 
of  body  there  is  always  obtained  a  symmetrical 
distribution  of  the  weight  or  upward  driving  force. 
The  cushioned  swimming  vest  is  divided,  in  ac- 
cordance with  the  invention,  into  three  parts  of 
which  the  middle  part  is  preferably  provided  with 
horizontally  extending  sections,  whilst  the  two 
outer  parts  located  opposite  one  another  consist 
of  vertical  sections  extending  conically  towards 
the  waist,  whilst  in  all  three  parts  the  centre 
sections  are  cushioned  to  the  greatest  extent, 
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whilst  the  outermost  sections  are  cushioned  to 
the  weakest  extent.  The  swimming  vest  may,  if 
desired,  be  provided  with  stronger  cushioning  on 
the  chest  than  on  the  back,  whereby  the  body  as- 
sumes in  the  water  a  vertical  but  slightly  rear- 
wardly  inclined  position  so  that  the  mouth  will 
be  located  high  above  the  water  level. 

The  swimming  equipment  according  to  the  in- 
vention is  adapted  to  be  combined  with  differ- 
ent accessories  varying  according  to  different  ap- 
plications, as  a  swimming  helmet,  a  parachute, 
a  breathing  device,  ballast  weights  and  a  food 
container  and  these  combinations  form  also  part, 
of  the  invention. 

A  number  of  forms  of  construction  of  tne  in- 
vention are  shown  by  way  of  example  in  the  ac- 
companying drawings,  wherein: 

Fig.  1  shows  a  simple  form  of  construction  of 
the  swimming  vest  according  to  the  invention 
with  similar  chest  and  back  portions. 

Fig.  2  shows  a  form  of  construction  with  more 
strongly  cushioned  chest  part  and  wherein  the 
side  parts,  which  are  tied  together  at  the  front, 
are  longer. 

Fig.  3  shows  a  separate  form  of  construction 
for  divers  and  the  crew  of  submarine  with  a 
breathing  device  and  ballast  weights. 

Fig.  4  shows  a  separate  form  of  construction 
for  pilots  who  fly  over  the  sea,  with  a  parachute 
and  securing  straps. 

Fig.  5  shows  a  folded  swimming  vest  with  the 
corresponding  bag. 

Fig.  6  shows  a  simple  cushioned  swimming 
and  protecting  helmet. 

Fig.  7  shows  a  separate  construction  of  a  hel- 
met and  an  ear  protecting  and  breathing  device. 

Fig.  8  shows  an  auxiliary  appliance  (bag  foi 
foodstuffs  with  a  cover) . 

Fig.  9  shows  how  the  simple  swimming  vest  in 
Fig.  1  can  be  worn  (side  parts  of  the  chest  por- 
tion are  tied  over  those  of  the  back  portion) . 

Fig.  10  shows  the  application  of  the  accessory 
appliance  to  a  swimming  equipment  with  a 
helmet  according  to  Fig.  7. 

Fig.  11  shows  a  separate  equipment  for  divers 
according  to  Fig.  3  with  a  simple  helmet  accord- 
ing to  Fig.  6. 

Fig.  12  shows  how  the  separate  construction 
of  the  swimming  equipment  according  to  Fig.  4 
can  be  worn  (side  parts  of  the  back  are  drawn 
over  those  of  the  chest  portion,  securing  straps 
in  the  crutch,  swimming  helmet  according  to 
Fig.  7. 

In  the  simple  form  of  construction  of  the  swim- 
ming vest  shown  in  Fig.  1,  in  which  the  chest 
and  back  portions  are  similarly  constructed,  so 
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that  it  is  not  possible  for  it  to  be  worn  the  wrong 
way  round,  I  indicates  the  opening  through  which 
the  head  is  placed  when  the  equipment  is  placed 
in  position,  2  indicates  the  cushioned  sections 
which  cover  the  shoulders,  chest  and  upper  por- 
tions of  the  back.  These  sections,  according  to 
the  invention,  are  provided  with  the  maximum 
cushioning  for  the  reasons  set  out  above,  and 
with  the  exception  of  the  central  part  2',  extend 
parallel  to  the  shoulders  which  facilitates  apply- 
ing the  equipment  by  a  bending  from  the  chest, 
over  the  shoulders  to  the  back. 

The  outer  sections  are  far  less  cushioned,  cush- 
ioning being  reduced  in  all  directions  outwardly. 
The  separate  sections  3  are  made  slightly  conical. 

4  indicates  the  securing  bands  which  are  sewn  to 
the  inside  of  the  conical  sections  or  to  their  seams 
and  when  tied  in  pairs  around  the  body  press 
the  swimming  vest  firmly  against  the  body.  At 

5  are  indicated  two  rings  for  securing  a  food 
container  on  the  chest. 

In  the  form  of  construction  shown  in  Fig.  2 
the  sections  2"  on  the  chest  are  more  strongly 
cushioned  than  the  sections  6  on  the  back  so  that 
the  swimming  vest  has  a  pronounced  front  of 
which  the  side  parts  are  also  shorter  than  those 
of  the  rear  part  which  at  the  front  bear  against 
the  body  and  are  finally  tied  together.  As  men- 
tioned, an  inclined  position  of  the  body  in  the 
water  is  thus  obtained  so  that  the  mouth  is  at  a 
high  level. 

The  separate  construction  for  divers  and  for 
submarine  crews,  in  Fig.  3,  corresponds  substan- 
tially with  the  form  described  with  reference  to 
Pig.  2  but  with  the  difference  that  two  central 
sections  7  are  provided  which  are  filled  with 
a  supply  of  air  or  oxygen  and  are  connected  to- 
gether by  a  tube  8  so  that  an  equal  quantity  of 
gas  is  withdrawn  from  both  sections  7  through 
the  breathing  tube  8'  and  the  positions  of  equilib- 
rium remains  undisturbed.  The  weights  9  are 
for  the  purpose  of  diving  and  for  remaining  some 
time  under  water,  as  also  for  enabling  a  slow 
rising  in  the  water  to  be  effected,  without  sepa- 
rate auxiliary  appliances,  whilst  when  the  equip- 
ment is  used  for  submarine  crews  they  only  serve 
this  latter  purpose  and  can  be  detached  sepa- 
rately one  after  the  other.  Instead  of  the  secur- 
ing bands,  belts  10  and  buckles  10'  are  prefer- 
ably used  in  this  and  other  forms  of  construction. 
1 1  indicates  a  mouthpiece  with  two  short  rubber 
tubuies  for  the  nose  which  permit  of  breathing 
under  water  through  the  mouth  and  nose. 

The  separate  construction  for  pilots  who  fly 
over  the  sea,  is  provided  in  the  back  portion  12 
with  a  recess  for  a  parachute  which  is  secured 
to  the  swimming  vest  by  means  of  strong  bands 
13  and  rings  14,  but  which  otherwise  is  placed 
freely  in  the  said  non-cushioned  recess,  where  it 
is  prevented  from  falling  out  by  a  loose  layer 
of  fabric  !5  and  by  two  layers  of  fabric  17,  capable 
of  being  drawn  back  in  the  manner  of  curtains 
by  means  of  cords  IG.  Naturally  instead  of  cords 
16  there  may  also  be  provided  a  binding  device 
for  the  parachute  which  opens  automatically 
when  jumping  off.  In  this  construction  the  pilot 
jumps  off  over  water  with  the  parachute,  wearing 
the  swimming  vest  secured  to  the  parachute  as 
gU  >o  ibed,  the  vest  being  held  in  position  by 
stiong  bands  18  and  18',  sewn  to  the  interior  of 
the  swimming  vest,  and  which  pass  through  the 
rings  14  and  when  put  on  pass  under  the  arm- 
pits, whilst  the  ends  19  and  19'  are  passed  cross- 
wise under  the  crutch  and  are  then  connected 
together.    The  weight  of  the  person  thus  acts 


substantially  as  a  pull  on  the  upper  limbs.  After 
the  pilot,  who  has  jumped  off,  has  reached  the 
surface  of  the  water,  he  releases  himself  from  the 
parachute  by  opening  a  spring  catch  hook  which 

5  connects  the  parachute  to  the  band  system  13. 
The  construction  of  the  cushion  is  different  in 
this  example  in  so  far  as  it  extends  throughout 
and  the  opposite  sides  thereof  are  connected  to- 
gether at  spaced  intervals. 

10  As  shown  in  Pig.  5  the  division  of  the  swimming 
vest,  according  to  the  invention,  into  three  main 
parts  enables  it  to  be  folded  together  easily  and 
tied  by  means  of  the  extending  bands  and  in- 
serted conveniently  into  a  bag  20. 

to  The  simple  helmet  shown  in  Pig.  6  has  the 
feature  that  by  a  strong  cushioning  of  the  rear 
sections  2',  both  at  the  head  and  neck  parts  of 
the  helmet,  it  facilitates  remaining  a  long  time 
in  the  water  in  the  back  position  with  the  head 

■jD  raised  out  of  the  water. 

The  helmet  shown  in  Fig.  7  differs  from  that 
shown  in  Fig.  6  by  cheek  and  ear  protectors,  as 
also  by  the  provision  of  an  air  supply  in  the  head 
part  22  of  the  helmet.    This  supply  sei-ves,  on 

._>-  the  one  hand,  for  a  few  moments  of  submersion 
and  is  withdrawn  through  a  tube  23,  but  this  air 
container  22  serves  mainly  to  withdraw  breathing 
air  from  a  point  located  at  a  higher  level  above 
the  water  level,  whilst  the  valve  24  serves  to  pre- 

;fii  vent  water  from  entering  the  container  22  and 
the  mouth. 

The  food  storage  container  25  shown  in  Fig.  8 
consists  cf  a  cushioned  frame  into  the  recesses  of 
which  there  are  fitted  flasks  26  and  boxes  27, 

.!.-,  beverages,  medicines,  signals  and  food.  The  but- 
ton fasteners  5'  are  connected  to  the  rings  5  of 
the  vest.  For  adapting  the  cushioning  of  the 
swimming  vest,  which  becomes  thicker  towards 
the  neck,  more  effectively,  the  parts  25  located 

40  hi  the  vicinity  of  the  waist  are  not  only  made 
thicker  than  the  parts  25"  located  in  the  vicinity 
of  the  neck,  but  the  containers  are  made  to  con- 
form with  the  varying  thickness.  The  cushion- 
ing of  the  frame  balances  the  additional  weight 

i.->  of  the  containers.   A  sleeve  28  with  a  slot  29,  ca- 
pable of  being  buttoned,  prevents  the  contain- 
ers from  falling  out  of  the  frame  25.   It  is  itself 
secured  to  the  frame  25  by  buttons  30. 
From  Figs.  9  to  12,  showing  the  swimming 

50  equipment  as  worn,  there  is  shown  particularly 
clearly  how  the  volume  increases  conically,  from 
the  waist  towards  the  shoulders  and  Figs.  11  and 
12  show  how  the  ballast  weights  are  arranged 
for  convenient  detachment  and  equally  distrib- 

.-,.-)  uted  around  the  waist  zone. 

In  its  various  combinations  with  a  swimming 
helmet,  a  parachute,  a  breathing  device,  ballast 
weights  and  a  food  container,  the  life  saving 
equipment  according  to  the  invention  affords  for 

gfl  the  first  time  a  complete  protecting  for  the  vari- 
ous persons  by  whom  it  is  worn  under  different 
circumstances  when  remaining  in  the  water  for 
a  length  of  time. 
The  known  arrangements,  such  as  life  belts  and 

liD  so  forth  are  in  no  way  suitable  for  being  com- 
bined with  these  additional  protecting  and  life 
saving  appliances,  but  it  is  only  the  construction 
of  the  swimming  vest  according  to  the  invention 
which  firmly  embraces  and  protects  the  upper 

jo  part  of  the  body  and  which  ensures  a  satisfac- 
tory location  of  the  centre  of  gravity  of  the  body 
in  the  water  whilst  ensuring  absolute  freedom 
of  movement  of  the  limbs,  which  makes  this  com- 
bination possible. 
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This  invention  relates  to  a  new  process  of  pre- 
paring polyphosphates  and  polyphosphate  mix- 
tures, characterized  by  heating  the  initial  com- 
ponents to  temperatures  essentially  beyond  the 
melting  temperature  with  subsequent  sudden  5 
cooling. 

It  is  well  known  that  polyphosphate  of  the 
composition  of  NasP30io  is  forming  by  slowly 
cooling  adequate  melts.  Moreover,  it  can  be  ob- 
tained, among  other  polymeric  phosphates,  as  10 
described  in  literature  by  Gmelin  (Handbuch  der 
anorganischen  Chemie,  8th  edition,  volume  21) 
by  heating  Na3HP207  up  to  300°  C. 

The  above  method,  however,  is  not  applicable 
in  industrial  preparation  (manufacturing  on  a  15 
large  scale) ,  where  pure  polyphosphates  of  homo- 
geneous character  must  be  obtained  in  good 
yields.   Therefore  different  propositions  for  the 
manufacture  of  polyphosphates  have  been  made, 
partly  trying  to  solve  the  problem  in  that  manner,  20 
that  according  to  the  principle  of  slow  cooling 
they  provide  a  period  of  tempering  of  about  5 
hours,  and  partly  following  the  method  known 
from  literature,  according  to  which  transforma- 
tion of  pyrophosphate  into  tripolyphosphate  is  25 
effected  by  starting  from  the  lower  limit  of  tem- 
perature— that  is  by  heating  pyrophosphate  to 
300°  C. 

The  mentioned  methods  are  all  not  practical 
and  not  economical,  since  they  comprise  several  30 
processes,  require  complicated  apparatus,  and 
above  all  absorb  much  heat  for  tempering.  Be- 
sides, if  good  yields  shall  be  realized,  continuous 
working  is  rendered  very  difficult,  because  in  this 
case  very  long  tempering  is  necessary.  35 

All  these  processes  base  on  the  principle  of  dis- 
placing by  tempering  the  equilibrium  of  the  melt- 
ing components  below  the  melting  point  in  favour 
of  tripolyphosphate. 

We  have  found  another  way,  being  essentially  40 
more  economical  and  delivering  polymeric  phos- 
phates in  a  better  yield.  This  way  comprises 
heating  the  melting  mass  considerably  over  the 
melting  point,  viz.  to  temperatures  situated  at 
least  150°  or  more  beyond  the  melting  point  of  45 
the  reacting  mass,  and  suddenly  cooling  the  mol- 
ten mass.  If  for  example  a  mixture  of  1  gramme- 
molecule  of  metaphosphate  and  1  gramme-mole- 
cule of  pyrophosphate  is  smelting  at  600°  C,  the 
reacting  components  have  to  be  heated  to  750°  C  50 


or  1050°  C  with  immediate  cooling  to  500°  C.  In 
this  way  are — contrary  to  the  known  methods — 
in  a  single  process  always  obtained  from  a  melt- 
ing mass  of  certain  stoichiometrical  composition 
homogeneous  polymeric  phosphates,  having — ac- 
cording to  the  proportion  of  the  initial  compo- 
nents— either  homogeneous  character,  or  repre- 
senting mixtures  of  different  polymeric  phos- 
phates. The  products  forming  according  to  the 
present  invention  have  an  excellent  calcium - 
binding  power;  they  are  completely  water-soluble, 
and  can  without  any  difficulty  be  manufactured 
continually,  as  tempering  now  is  superfluous. 

Example  1. — 306  g  of  sodium  metaphosphate 
and  266  g  of  sodium  pyrophosphate  are  mixed 
and  heated  up  to  750°  C.  Then  the  molten  mass 
is  rapidly  cooled  by  sprinkling  or  by  passing  it  in 
a  thin  layer  upon  cooling  rollers,  the  speed  of  ro- 
tation being  chosen  so  that  the  reacting  bodies 
are  cooled  below  500°  C  within  a  few  seconds. 
Thus,  an  amorphous  powder  with  excellent  lime- 
binding  and  lime-dissolving  power  is  obtained, 
the  composition  of  which  corresponds  to  that  of 
sodium  pentapolyphosphate. 

An  especially  advantageous  form  of  execution 
of  the  present  process  in  the  case  of  low-polymeric 
phosphates,  such  as  tripolyphosphate,  consists  in 
suddenly  cooling  the  molten  mass  from  1050°C  to 
about  610°C  only,  and  then  interrupting  cooling, 
so  that  the  temperature  range  from  610°C  to  550°C 
is  passed  slowly.  While,  when  cooling  the  mass 
below  500°C,  products  are  forming,  the  lime- 
binding  power  of  which  corresponds  to  88%  of 
NasPaOlo  and  about  3%  of  (NaPC>3)6,  the  yield  of 
Na5P3Cho  is  raised  to  about  100%,  if  cooling  time  is 
regulated  so  that  for  passing  the  range  from  610°C 
to  550°C  10  minutes  are  necessitated. 

Example  2. — 100  parts  of  weight  of  sodium 
metaphosphate  and  260  parts  of  weight  of  sodium 
pyrophosphate  are  molten  in  the  electric  furnace 
at  1050°C  until  equilibrium  is  reached,  whereupon 
the  mass  is  suddenly  cooled  to  about  600°C  or 
620°C  by  means  of  cooling  rollers  or  in  a  similar 
way.  Then  cooling  is  interrupted  and  the  mass, 
in  layers  of  2  cm  of  thickness,  is  left  to  itself. 
The  so-gained  product  is  completely  water-solu- 
ble and  has  an  excellent  calcium-binding  power. 

KARL  RUDOLF  ANDRESS. 
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United  States  Patent  No.  2,122,083  issued  June 
28,  1938  relates  to  a  method  of  and  apparatus  for 
the  continuous  manufacture  of  corrugated  glass 
sheets,  which  may  be  reinforced  or  not,  the  pro- 
duction of  which  consists  in  passing  a  continuous  r, 
sheet  over  a  fixed  shaping  member  which  is  cor- 
rugated transversely.  The  continuous  sheet  is 
preliminarily  flat,  and  at  the  moment  it  comes 
in  contact  with  the  shaping  member  it  has  a 
temperature  sufficiently  high,  and  is  thus  suffi-  io 
ciently  plastic,  to  assume  the  corrugated  form  of 
the  shaping  member  by  reason  of  its  own  weight. 

The  above  mentioned  patent  describes  various 
means  for  complementing  the  action  of  the  weight 
of  the  sheet,  particularly  for  the  parts  of  the  15 
sheet  designed  to  form  the  lower  parts  of  the 
corrugations,  and  for  this  purpose  there  are  pro- 
vided counter-shaping  members  acting  on  the  top 
of  the  sheet  and  forcing  it  to  come  in  contact 
with  all  parts  of  the  shaping  member,  and  par-  20 
ticularly  the  lowermost  parts  thereof.  In  one  em- 
bodiment specifically  disclosed  in  this  patent  the 
counter-shaper  is  disposed  to  act  only  on  the  bot- 
toms of  the  corrugations. 

After  its  passage  over  the  shaping  plate  the  25 
corrugated  sheet  is  carried  by  rollers  of  the  ordi- 
nary type,  generally  cylindrical,  on  which  it  is 
carried  into  an  annealing  oven  and  cooled  to  the 
surrounding  temperature.    The  arrangement  is 
such  that  the  time  of  the  passage  of  the  sheet  SO 
over  the  shaping  member  is  of  sufficient  duration 
so  that  the  same  will  not  come  in  contact  with 
the  rollers  before  having  acquired  sufficient  rigid- 
ity to  exclude  the  danger  of  its  becoming  de- 
formed when  it  is  deprived  of  the  support  of  35 
the  shaping  member.   In  order  to  provide  the 
required  duration  of  passage  necessary  to  obtain- 
ing hardening,  that  is,  sufficient  cooling,  of  the 
sheet,  the  shaping  member  is  thus  given  a  cer- 
tain length,  chiefly  in  the  interval  which,  on  40 
the  shaping  member,  separates  the  point  at  which 
the  sheet  receives  the  desired  corrugated  form, 
and  the  exit  from  the  shaping  member.   It  has 
been  found  in  practice,  particularly  in  the  case 
of  reinforced  or  wire  glass,  that  during  this  in-  45 
terval  the  corrugated  sheet  may  run  the  risk  of 
deformation,  due  particularly  to  the  fact  that  this 
sheet,  which  is  not  yet  hard,  is  subject  to  trac- 
tion through  entraining  or  conveying  members 
acting  on  the  cold  part  of  the  previously  formed  50 
sheet. 

The  present  application  consists  in  providing 
a  method  and  means  suitable  for  maintaining 
the  form  of  the  sheet  constant  during  its  pas- 
sage over  the  shaping  member,  particularly  from  65 


the  moment  in  which  it  has  received  the  desired 
corrugated  form. 

One  embodiment  of  the  present  invention  con- 
sists in  disposing  above  the  shaping  member  and 
the  sheet  a  counter-member  exerting  action  over 
a  great  length  of  the  sheet  to  a  point  where  it 
has  become  practically  rigid.  As  this  prolonged 
action  tends  to  increase  the  friction  between  the 
sheet  and  the  fixed  parts,  the  shaping  member 
and  the  counter-member  do  not  contact  with  the 
sheet  at  points  opposite  each  other,  so  that  the 
shaping  member  and  counter-member  do  not  ex- 
ert simultaneous  action  on  the  same  points  of 
the  glass  and  thus  do  not,  by  combining  their 
action,  risk  wedging  or  jamming  the  sheet.  These 
two  members  may  each  have  a  transverse  profile 
or  cross  sectional  form  which  is  constant  from 
the  entrance  to  the  exit,  but  in  this  case  the  pro- 
file of  the  one  is  combined  or  arranged  with  that 
of  the  other  so  that  the  upper  semi-corrugations 
of  the  sheet  in  one  transverse  section  are  separat- 
ed from  the  counter-member  and  are  in  contact 
with  the  shaping  member,  while  the  lower  semi- 
corrugations  are,  on  the  other  hand,  separated 
from  the  shaping  member  and  in  contact  with 
the  counter-member. 

In  the  drawings  illustrating  the  features  of  the 
invention,  Fig.  1  is  a  vertical  longitudinal  section 
cf  one  embodiment  of  the  invention ; 

Fig.  2  is  a  partial  transverse  section  along  line 
2—2  of  Fig.  1; 

Fig.  3  is  a  vertical  longitudinal  section  of  an- 
other embodiment  of  the  invention; 

Fig.  4  is  a  vertical  longitudinal  section  of  a 
third  embodiment  of  the  invention ;  and 

Fig.  5  is  a  plan  view  of  a  variation  of  the  em- 
bodiment of  the  invention  illustrated  in  Fig.  4. 

In  Figs.  1  and  2  of  the  accompanying  drawing 
is  shown  an  embodiment  of  the  invention  by  way 
of  example.  The  continuous  glass  sheet  I,  ob- 
tained in  known  manner,  by  passage  of  the  glass 
from  a  furnace  2  in  a  rolling  mill  3,  passes  over 
the  shaping  member  4.  The  latter  consists  of  a 
metal  table  the  upper  part  of  which  is  formed  of 
corrugations  having  a  general  direction  parallel 
with  the  direction  in  which  the  sheet  moves.  This 
table  forms  caissons  5  in  which  water  is  circu- 
lated to  regulate  the  temperature. 

Disposed  above  this  table  is  a  counter-mold  6 
which  is  integral  with  supports  8,  with  which  the 
height  may  be  varied  and  which  is  provided  pref- 
erably with  caissons  7  in  which  water  is  circu- 
lated. This  counter-mold  comprises  corruga- 
tions parallel  with  the  direction  in  which  the 
sheet  moves  and  the  pitch  of  which  is  equal  to 
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that  of  the  corrugations  of  the  shaping  member, 
which  latter  are  arranged  with  respect  to  those 
of  the  shaping  member  as  shown  in  Fig.  2.  As 
seen  in  this  figure  the  upper  semi  corrugations 
or  ridges  la  of  the  sheet  are  in  contact  with  the 
shaping  member  4  and  removed  from  the  coun- 
ter-member. The  lower  semi-corrugations  or 
grooves  lb  of  the  sheet,  on  the  contrary,  are  in 
contact  with  the  counter-mold  6  and  removed 
from  the  shaping  member.  Through  the  action 
thereby  exerted  on  the  lower  semi-corrugations, 
the  counter-mold  holds  the  upper  semi-corruga- 
tions in  contact  with  the  corresponding  parts  of 
the  shaping  member,  and  vice  versa,  the  action 
of  the  shaping  member  on  the  upper  semi-corru- 
gations is  sufficient  to  hold  the  lower  semi-corru- 
gations of  the  sheet  in  contact  with  the  corre- 
sponding parts  of  the  counter-mold.  The  result 
is  that  the  combined  action  of  the  two  members 
is  suitable  for  maintaining  the  profile  of  the 
sheet  constant.  However,  the  shaping  member 
and  the  counter-mold  must  be  so  arranged  that 
they  do  not  act  as  a  drawing  die  and  that  the 
glass  sheet  does  not  fill  the  whole  space  there- 
between in  order  not  to  create  an  excessive 
amount  of  friction,  which  would  necessitate  an 
excessive  pulling  force  to  overcome  this  friction. 
Such  a  pulling  would  tend  to  make  the  glass  sheet 
thinner,  and  in  the  case  of  reinforced  glass  would 
operate  to  alter  the  shape  of  the  wire  mesh.  By 
arranging  the  corrugations  in  the  shaping  mem- 
ber and  the  counter-mold  so  that  these  make 
alternate  contacts  with  the  opposite  faces  of  the 
sheet,  a  gentle  gradual  forming  action  is  realized 
without  occasioning  large  frictional  resistance  re- 
quiring strong  pulling  forces,  as  in  the  case  of  a 
drawing  die. 

In  the  embodiment  shown  in  Pigs.  1  and  2  the 
counter-mold  extends  over  the  greater  portion 
of  the  length  of  the  shaping  member  and  assures 
the  retention  of  the  profile  during  the  greater 
part  of  the  passage  of  the  sheet. 

According  to  modifications  of  this  arrangement 
the  counter-mold,  constructed  like  that  described 
and  embodied  in  its  whole  for  the  entire  extent  of 
the  shaping  member,  may,  however,  be  composed 
of  a  plurality  of  different  elements  disposed  either 
successively  or  side  by  side  accordingly  as  the 
counter-mold  may  be  subdivided  longitudinally 
or  transversely  relative  to  the  advance  of  the 
sheet.  These  different  elements  may  be  regulated 
individually. 

According  to  another  embodiment  of  the  inven- 
tion the  glass  sheet  is  subject  to  the  action  of 
balls  resting  on  the  sheet,  rotating  freely  on 
themselves  and  acting  in  the  bottom  of  the  cor- 
rugations. Pig.  3  shows  such  a  construction.  The 
balls  are  shown  at  9  and  their  travel  with  the 
sheet  is  prevented  by  the  abutments  (0.  These 
balls  act  on  the  sheet  by  their  own  weight  and 
hold  it  in  contact  with  the  bottom  of  the  corru- 
gations or  grooves  of  the  shaping  member.  These 
balls  may  have  a  radius  approximating  that  of 
the  corrugations  of  the  shaping  member,  so  as  to 
exert  their  action  over  a  large  portion  of  the 
grooves  of  the  sheet. 

It  is  to  be  noted  that  the  balls  act  independent- 
ly of  each  other  and  can  thus  describe  rotational 
movements  different  from  each  other.  This  is 
of  advantage  in  cases  in  which  all  points  of  the 
sheet  do  not  move  at  the  same  rate  of  speed  or, 
for  example,  where  the  shaping  member,  as  a 


result  of  unequal  expansion,  has  certain  local 
deformations  or  warping  or  where  the  sheet  itself 
presents  differences  of  temperatures  from  one 
longitudinal  line  to  another  and  the  sheet  does 
not  cool  in  the  same  manner  from  one  point  to 
u   another  of  each  cross-sectional  line  thereof. 

According  to  the  invention  it  is  also  possible 
to  combine  the  counter-mold  with  balls.  Use 
may  be  made,  for  example,  of  an  arrangement 
such  as  that  shown  on  Fig.  4,  in  which  the  glass 
0  sheet  is  first  subjected  to  the  action  of  a  counter- 
mold  6,  then  to  the  action  of  balls  9.  Instead 
of  this  arrangement  the  sheet  may  first  pass 
under  balls  then  under  a  counter-mold. 

Counter-molds  may  also  be  combined  with 
balls  so  that  the  arrangement  differs  from  one  cor- 
rugation to  the  next.  This  arrangement  permits 
particularly  of  taking  into  account  any  differ- 
ences of  temperature  or  consistency  of  the  sheet 
from  one  corrugation  to  the  other.  Fig.  5  shows 
20  such  a  construction  by  way  of  example.  In  this 
arrangement,  the  glass  sheet  is  first  subjected  to 
the  action  of  a  counter-mold  6,  then  to  a  series 
of  aligned  balls  9,  fitted  with  abutments  10,  as 
shown  in  Figs.  3  and  4.  Following  these  mold- 
ing  stages,  each  of  the  outside  grooves  is  sub- 
jected to  action  of  a  ball  9  and  a  counter-mold 
6  while  the  inner  groove  is  subjected  to  the  ac- 
tion of  only  the  balls  9. 

It  is  to  be  understood  that  the  invention  is  not 
o0  limited  to  the  above  described  constructions,  but 
may  include  numerous  modifications.  Particu- 
larly, if  the  form  of  the  corrugations  differs  sub- 
stantially from  the  semi-cylindrical  form,  the 
balls  may  be  replaced  by  rollers  of  suitable  pro- 
°  file  for  the  lower  semi-corrugations  or  grooves 
and  exerting  their  action  through  their  own 
weight  and  independently  of  the  others. 

Summary 

40 

The  addition  relates  to  a  method  and  appa- 
ratus for  the  continuous  production  of  corru- 
gated glass  sheets  described  in  the  principal  pat- 
ent, and  comprises  means  adapted  to  hold  the 
45  profile  of  the  glass  sheet  constant  during  its  pas- 
**  sage  over  the  shaping  member. 

These  means  are  characterized  specifically  by 
the  following  features,  separately  or  combined: 

(a)  A  counter-mold  which  exerts  its  action 
50  over  a  great  length  of  the  sheet  and  practically 

until  it  passes  from  the  shaping  member,  is  dis- 
posed above  the  shaping  member  and  the  sheet. 

(b)  The  shaping  member  and  the  counter- 
mold  associated  therewith  each  have  a  constant 

flg  transverse  profile,  but  that  of  the  one  is  associ- 
ated with  that  of  the  other  so  that,  in  the  same 
cross-section,  the  upper  semi-corrugations  of  the 
sheet  are  removed  from  the  counter-mold  and 
in  contact  with  the  shaping  member  while  the 
lower  semi-corrugations  are  removed  from  the 
shaping  member  and  in  contact  with  the  coun- 
ter-mold. 

(c)  The  counter-mold  is  formed  of  a  plurality 
of  different,  individually  regulable,  elements. 

gg  (d)  The  sheet  is  held  on  the  shaping  member 
by  balls  resting  on  the  sheet  and  rotating  freely 
on  themselves,  the  travel  of  said  balls  with  said 
sheet  being  prevented  by  means  such  as  abut- 
ments (stops,  etc.)  for  example. 

70  (e)  According  to  a  modification  counter- 
molds  are  combined  with  balls. 

LOUIS  BOUDIN. 
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In  the  electric  furnaces  of  the  resistance  type, 
use  is  generally  made  of  devices  adapted  for  auto- 
matically cutting  off  the  current  from  the  heating 
devices  when  the  desired  temperature  is  attained 
at  a  given  point  in  the  furnace,  and  for  again 
supplying  the  current  when  the  temperature  at 
this  point  again  becomes  reduced. 

The  arrangement  which  consists  in  selecting 
the  place  for  taking  the  temperature  at  a  point 
near  the  pieces  or  objects  which  are  to  be  heated 
in  the  furnace  at  a  given  temperature,  is  well 
known  and  in  current  use,  but  although  the  tem- 
perature of  the  pieces  is  thus  exactly  regulated, 
the  temperature  of  the  heating  devices  is  fixed 
only  between  this  lower  limit  and  an  upper  limit 
which  depends  upon  the  conditions  of  transmis- 
sion of  heat  in  the  furnace  between  the  heating 
devices  and  the  pieces  to  be  heated. 

For  this  reason,  the  temperature  variations  of 
the  heating  devices  of  the  furnace  may  often 
reach  considerable  values,  and  chiefly,  for  in- 
stance, when  a  protecting  screen  of  refractory 
ceramic  material  is  placed  between  the  pieces  to 
be  heated  and  the  heating  devices  of  the  furnace. 

When  the  temperature  is  very  high  and  is  near 
the  maximum  admissible  limit  for  a  given  alloy 
of  which  the  heating  devices  of  the  furnace  are 
made,  any  great  and  frequent  changes  of  tem- 
perature will  hasten  the  oxidizing  of  the  alloy, 
and  this  latter  will  also  be  damaged. 

In  order  to  obviate  this  drawback,  the  place  of 
taking  the  regulating  temperature  is  sometimes 
selected  at  a  point  near  the  heating  devices,  whose 
operating  temperature  is  thus  fixed  in  a  definite 
manner.  This  arrangement  will  provide  for  the 
maximum  life  of  the  heating  devices,  but  it  will 
not  give  any  exact  indication  of  the  temperature 
of  the  pieces  or  objects  to  be  heated,  and  the  con- 
dition of  thermal  equilibrium  between  these  pieces 
and  the  heating  devices  of  the  furnace  requires  a 
long  time  to  establish.  Accordingly,  this  method 
is  only  used  in  practice  for  continuous  furnaces 
or  for  furnaces  whose  temperature  is  to  be  kept 
up  for  a  long  time. 

The  object  of  the  apparatus  according  to  the 
invention  is  to  obviate  the  above-mentioned 
drawbacks. 

For  this  purpose,  and  in  conformity  to  the  in- 
vention, use  is  made  of  two  devices  for  taking  the 
temperature,  such  as  pyro-electric  couples,  one  of 
which  is  placed  near  the  pieces  to  be  heated,  and 
the  other  near  the  heating  devices,  as  well  as  an 
external  apparatus  which  is  adapted  to  reduce, 
according  to  the  temperature  of  the  pieces  and 
according  to  a  predetermined  formula,  the  maxi- 
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mum  temperature  which  can  be  attained  by  the 
heating  devices  of  the  furnace,  and  the  regulating 
of  the  temperature  of  the  furnace  is  effected  upon 
these  latter. 

This  will  provide  for  a  very  small  temperature 
variation  in  the  heating  devices,  and  this  will 
practically  depend  only  upon  the  sensitiveness  of 
the  regulating  pyrometer,  while  the  difference  of 
temperature  between  the  heating  devices  and  the 
pieces  to  be  heated,  which  is  a  maximum  at  the 
start,  will  tend  towards  zero  according  as  the 
pieces  become  heated. 

According  to  one  feature  of  the  invention,  use 
is  made  of  two  pyro-electric  couples  which  take 
the  temperature  respectively  at  the  heating  de- 
vices and  at  the  pieces  to  be  heated,  and  which 
act  upon  two  separate  pyrometers,  which  might 
in  fact  be  assembled  in  a  single  instrument.  The 
furnace  is  regulated  by  the  pyrometer  used  for 
the  heating  devices,  which  is  arranged  as  a  regu- 
lator. The  pyrometer  for  the  pieces  to  be  heated 
will  modify,  by  mechanical  means  acting  upon  the 
regulating  part  of  the  pyrometer  for  the  heating 
devices,  the  temperature  for  which  the  tempera- 
ture regulator  comes  into  action,  according  to  a 
predetermined  formula,  depending  upon  the 
measured  temperature  of  the  pieces. 

In  another  feature  of  the  invention,  the  two 
pyrometers  are  quite  independent  from  a  me- 
chanical point  of  view,  and  the  pyrometer  for  the 
pieces  will  modify  the  regulating  of  a  potentiom- 
eter whose  difference  of  potential  is  determined 
according  to  a  given  formula,  depending  upon  the 
temperature  of  the  pieces.  The  couple  which 
shows,  in  units  of  electromotive  force,  the  tem- 
perature of  the  parts,  is  connected  in  series  with 
this  potentiometer,  and  the  regulating  pyrometer 
measured  the  sum  of  these  two  values. 

According  to  another  feature  of  the  invention, 
only  a  single  pyrometer  is  employed,  using  as  the 
formula  for  the  temperature  variations  of  the 
heating  devices,  the  formula  for  the  variations  of 
the  electromotive  force  of  the  couple  showing  the 
temperature  of  the  pieces  to  be  heated.  These 
two  couples,  having  the  same  characteristics,  are 
connected  in  series,  and  the  regulator  measures 
the  sum  of  the  electromotive  forces  of  these  two 
couples. 

According  to  another  feature  of  the  invention, 
the  above-mentioned  device  Is  completed  by  a 
pyrometer  for  temperature  regulation  which  is 
separately  controlled  by  the  couple  showing  the 
temperature  of  the  pieces  to  be  heated,  in  such 
manner  that  for  a  given  temperature  of  said 
pieces,  the  regulation  made  upon  the  two  couples 
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is  cut  off,  and  then  restored  if  the  temperature 
of  the  pieces  becomes  lowered.  This  is  carried 
out  by  a  series  connection  between  two  controlling 
contacts  actuated  by  the  two  regulators,  and  the 
current  supplied  to  the  heating  devices  will  de-  5 
pend  upon  the  closing  of  these  two  contacts. 

For  the  better  understanding  of  the  manner  in 
which  the  invention  may  be  carried  into  effect, 
reference  is  made  to  the  accompanying  drawing 
which  shows  a  constructional  form  of  a  pyro-  10 
metric  device  comprising  two  pyro-elevtric 
couples  connectes  in  parallel. 

The  two  couples  c  and  b  are  located  respec- 
tively near  the  pieces  and  the  heating  devices. 

The  said  couples  are  connected  in  parallel  15 
through  two  resistances  A  and  B,  for  a  given 
position  of  the  hand-operated  or  automatic 
switch  C. 

A  leakage  resistance  R  is  connected  to  the 
terminals  of  the  combination  of  the  couple  b  and  20 
the  resistance  B. 

The  pyro-electric  regulator  P  measures  the  dif- 
ference of  potential  at  the  terminals  of  the  re- 
sistance R,  or  at  the  terminals  of  the  couple  a  alone, 
according  to  the  position  of  the  switch  C,  and  Q- 
when  it  operates,  it  opens  or  closes  the  circuit  of 
the  heating  devices  by  its  action  upon  the  distant- 
control  switch  I. 

The  operating  point  of  the  regulator  corre- 
sponds to  the  measurement,  by  the  pyrometer,  of  30 
the  electromotive  force  produced  by  the  couple  a 
alone  when  the  pieces  are  at  the  proper  tempera- 
ture, i.  e.,  when  the  regulating  pointer  is  placed, 
on  the  pyrometer  scale,  at  the  proper  temperature 
to  be  obtained  for  the  pieces.  33 

The  different  ohmic  resistances  of  the  parts  of 
the  circuit  are  such  that  the  regulator  will  oper- 
ate, during  the  measurement  made  upon  the  two 
coupled  together,  when  the  temperature  of  the 
heating  devices  attains  the  maximum  determined  40 
by  the  chosen  regulating  formula,  while  the 
regulating  pointer  remains  in  the  position  above 
mentioned. 

If  E  and  E'  are  the  electromotive  forces  pro- 
duced by  the  respective  couples  a  and  b,  and  Ei  4- 
the  electromotive  force  of  the  couple  a  correspond- 
ing to  the  adjustment  of  the  regulator,  the 
formula  for  regulation  has  the  form: 

E'=Ei+KEi+p(.Ei-E) 


The  values  of  the  two  factors  p  and  K  depend 
upon  the  ohmic  resistances  of  certain  parts  of  the 
circuit,  and  they  can  be  adjusted  independently 
of  one  another  by  regulating  the  ohmic  resistances 
in  question. 

When  the  charge  in  the  furnace  is  being  heated 
up,  any  possible  overheating  of  the  heating  de- 
vices is  determined  at  each  instant  by  the  product 
of  the  factor  p  and  the  difference  of  temperature 
between  the  maximum  specified  for  the  pieces  and 
the  actual  temperature  of  these  latter  at  the  time 
of  the  control  by  the  regulator,  but  taking  due 
account  of  the  formula  for  the  action  of  the 
couples. 

During  the  maintenance  of  the  pieces  at  the 
proper  temperature,  the  amplitude  of  the  varia- 
tions of  temperature  of  the  heating  devices  can- 
not exceed  the  fraction  K  of  the  temperature  of 
the  pieces,  for  instance  2%  of  this  temperature. 

In  normal  action,  the  switch  C  is  in  the  position 
herein  represented,  and  the  measurement  is  made 
on  the  two  couples  together.  When  the  said 
switch  is  placed  in  the  other  position,  the  pyrom- 
eter will  show  the  temperature  of  the  pieces. 

The  switch  C  may  be  operated : 

a — Manually,  in  order  to  control  the  tempera- 
ture of  the  pieces  at  all  times; 

b — Periodically,  in  order  to  provide  successively 
for  the  regulation  of  the  furnace  according  to  the 
two  coupled  together,  and  then  according  to  the 
couple  used  for  the  pieces,  taken  separately; 

c — At  the  same  time  as  the  operating  of  the 
switch  I,  for  the  supply  of  the  furnace,  in  order 
to  put  the  heating  devices  out  of  use  on  the  com- 
bination of  the  two  couples,  and  to  put  them  in 
use  according  to  the  sole  temperature  of  the 
pieces. 

d — Independently  by  the  regulator,  in  such  way 
that  when  it  takes  the  position  which  is  not 
shown,  it  will  serve  at  the  same  time  to  put  the 
heating  devices  out  of  use,  and  when  it  returns  to 
the  position  indicated,  this  movement  will  put 
the  heating  devices  in  use  after  a  certain  time 
which  is  sufficient  to  allow  a  control  by  the  regu- 
lating pyrometer  to  take  place  in  the  meantime 
on  the  combination  of  the  two  couples,  thus  act- 
ing for  or  against  the  order  in  which  the  heating 
devices  of  the  furnace  are  again  put  in  use. 

ERWIN  PIERRE  JUNG. 
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This  invention  relates  to  the  production  of 
filaments,  threads,  fibres,  bands,  films  and  the 
like  by  extrusion  of  a  solution  of  protein,  par- 
ticularly casein  in  alkali  into  a  coagulating  bath, 
wherein  the  coagulated  product  is  hardened  by 
treatment  with  a  hardening  agent  reacting  with 
the  amino  groups  of  the  protein. 

It  is  known  that  proteins,  particularly  casein, 
can  be  made  insoluble  and  water-resistant  by 
subjecting  them  to  a  treatment  with  substances 
reacting  with  the  amino  groups,  e.  g.  methanal. 
The  role  of  the  carboxylic  groups  also  present 
in  the  protein  complex  and  to  which  the  property 
of  binding  metal  ions  is  attributed,  whereby  the 
hydratation  or  solubility  should  be  influenced, 
is  not  completely  clear.  Therefore  it  is  com- 
prehensible that  there  has  been  tried  to  improve 
the  properties  of  the  protein  products  as  to  dura- 
bility and  water-resistancy  by  neutralisation  of 
these  groups.  For  this  purpose  salts  of  bivalent 
and  polyvalent  metals,  e.  g.  salts  of  barium  and 
calcium,  were  added  to  the  protein.  Also  alu- 
minium sulphate  and  alums  are  used. 

In  applicating  these  salts  attention  has  mainly 
been  paid  to  the  positive  ion  and  not  or  less  to 
the  negative  ion.  According  to  my  invention  it 
has  appeared  that  the  formate  ion  exercises  a 
very  specific  action,  particularly  aluminium 
formate,  either  or  not  in  combination  with  other 
formates.  For  instance  under  circumstances  be- 
ing equal  for  the  rest  casein  fibres  having  been 
hardened  at  30°  C  during  6  hours  in  a  bath  con- 
taining 2%  methanal,  10%  sulphate  of  sodium 
and  5%  sulphate  of  aluminium,  will  not  be  hard- 
ened to  such  a  degree  that  they  are  resistant  to 
boiling  in  water,  whereas  fibres  having  been 
hardened  in  a  bath  containing  2%  methanal, 
10%  formate  of  sodium  and  6,3%  crystal  water 
containing  aluminium  triformate  already  show 
after  1  hour  a  good  resistance  to  boiling  though 
both  baths  contain  an  equal  amount  of  alu- 
minium. 

The  specific  action  of  this  formate  is  not  in  the 
least  clear,  particularly  not  when  realizing  that  it 
is  also  possible  that  the  effect  stated  has  to  be  at- 
tributed to  the  occurrence  of  complex  compounds, 
e.  g.  aluminium  triformate  {Al(OOCH3)3(H20)3}, 
the  possibility  of  which  occurrence  can  be  sup- 
posed in  all  solutions  in  which  the  formate  ion 
is  present  together  with  the  aluminium  ion,  in- 
dependently whether  or  not  also  other  positive 
and/or  negative  ions  are  present. 

I  have  further  found  that  the  composition  of 
the  baths  can  differ  very  substantially  and  that 
the  hardening  agents  may  act  separately  or  that 
their  action  can  take  place  step-wise.  It  is  also 


possible  to  use  other  salts  together  with  the 
formates  or  to  form  the  formates  in  the  baths. 
There  have  to  be  present,  however,  one  or  more 
positive  ions  of  polyvalent  metals,  preferably  alu- 

5   minium,  if  desired  together  with  those  of  univa- 
lent metals,  and  as  the  negative  ion  the  formate, 
if  desired  together  with  other  ions  or  even  or- 
ganic substances. 
I  have  also  found  that  hardening  baths  accord - 

10  ing  to  the  invention  can  be  obtained  by  using 
formate-containing  coagulating  baths  and  bring- 
ing the  products  extruded  therein  into  the  for- 
mate-containing hardening  baths  without  wash- 
ing.  It  is  also  within  the  scope  of  my  invention 

15  to  bring  the  products  from  coagulating  baths 
containing  salts  of  polyvalent  metals  immediately 
i.  e.  without  washing  into  formate-containing 
hardening  baths. 
In  U.  S.  A.  application  Serial  No.  314.380  has 

20  been  described  that  in  determining  the  alkali 
content  of  a  solution  of  protein  in  alkali  it  has 
to  be  taken  in  account  that  a  part  of  the  alkali 
used  for  dissolving  the  protein  is  bound  by  the 
protein  so  that  only  the  free  alkali  present  in 

25  the  solution  determines  the  alkalinity  of  the 
solution. 

I  have  now  found  further  also  that  the  use  of 
formates  in  the  hardening  of  fibres,  threads, 
films  and  the  like  produced  from  solutions  of 

30  protein  in  alkali,  is  important  for  the  strength 
of  these  products,  particularly  the  strength  in 
wet  condition,  when  they  are  obtained  by  extru- 
sion of  protein  solutions  having  such  an  alkali 
content  that  at  most  0,4  mol  of  free  alkali  pev 

35  kg  protein  is  present,  or  even  such  an  alkali 
content  that  there  is  a  deficiency  of  alkali  bound 
by  the  protein. 

The  significance  of  this  influence  of  the  bald- 
ening in  the  presence  of  formates  is  clearly  shown 

40  by  the  following  table,  which  relates  to  a  casein 
solution  of  16%,  so  that  0,2%  free  NaOH  corre- 
sponds to  approximately  0,3  mol  free  NaOH  per 
kg  of  protein. 

Per  cent  free  NaOH.    0,5     0.3     0,2     0,1  0,0 
45  Sulphate  hardening-  18      20   22      27  27 
Formate  hardening-  18      23      26      29  31 
Deficiency  of  bound 

NaOH  in  per  cent-    0,1     0,2  0,3 
Sulphate  hardening-  28      28  28 


50 


Formate  hardening-  32  35 


34 


Various  changes  may  be  made  in  the  details 
disclosed  in  the  foregoing  specification  without 
departing  from  the  invention  or  sacrificing  the 
53  advantages  thereof. 

LAMBERTUS  ALEXANDER  van  BERGEN. 
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This  invention  relates  to  a  refrigerator 
equipped  with  a  motor-driven  refrigerating  ap- 
paratus of  the  compression  type. 

To  avoid  the  use  of  stuffing-boxes  in  such  ap- 
paratus, the  compressor  and  the  driving  motor 
are,  as  is  well  known,  arranged  in  a  common 
sealed  housing.  In  such  totally  enclosed  sets, 
the  motor  can  only  be  provided  with  a  squirrel- 
cage  rotor.  Accordingly,  these  totally  enclosed 
sets  have  hitherto  been  designed  for  alternating 
current  only.  It  has  already  been  proposed  in 
such  enclosed  sets  to  supply  the  driving  motor 
with  alternating  current  through  a  contact-type 
inverter  connected  to  a  direct-current  supply  cir- 
cuit. In  this  case,  it  is  therefore  possible  to 
operate  the  totally  enclosed  sets  designed  for 
alternating  current,  also  with  direct  current  when 
employing  a  contact-type  inverter  which  may, 
for  instance,  be  combined  with  the  refrigerator. 

The  invention  relates  to  a  particularly  simple 
design  of  a  contact  type  inverter  for  the  above- 
mentioned  purpose.  According  to  the  invention 
the  contact  type  inverter  is  driven  by  an  electric 
motor  combined  with  the  refrigerator  and  which 
preferably  at  the  same  time  drives  a  fan  for  sup- 
plying cooling  air.  Since  in  the  totally  enclosed 
refrigerating  apparatus  of  the  compression  type  a 
special  fan  is,  as  a  rule,  employed  for  carrying 
off  the  heat  of  cendensation  and  the  waste  heat 
of  the  motor-compressor  set,  it  is  only  neces- 
sary to  couple  a  contact  type  invertei  with  the 
motor  shaft  of  the  fan,  thus  providing  a  very 
simple  drive  for  the  inverter.  This  drive  is  pref- 
erably so  designed  that  the  oscillating  contact 
of  the  inverter  is  operated  by  the  motor  shaft 
through  an  eccentric  drive. 

When  employing  contact  type  inverters  care 
should  be  taken  to  cool  the  contacts  in  an  ef- 
fective manner,  since  owing  to  the  continual  in- 
terruptions of  the  current  considerable  amounts 
of  heat  are  liberated  which  may  cause  a  deteri- 
oration of  the  contacts.  According  to  the  in- 
vention cooling  disks  are  therefore  firmly  secured 
to  the  contacts  of  the  inverter  and  have  a  suf- 
ficiently large  cooling  surface  in  contact  with 
the  outside  atmosphere.  This  arrangement  may 
preferably  be  so  designed  that  the  cooling  disks 
secured  to  the  stationary  contacts  surround  the 
cooling  disks  attached  to  the  movable  contacts 
in  a  bell-shaped  manner.  By  thus  designing  the 
cooling  disks,  a  powerful  circulation  of  air  may 
be  obtained  in  operation  by  the  movements  of 
the  contacts,  owing  to  the  suction  and  pressure 
effects  brought  about  thereby  so  that  the  cooling 
of  the  contacts  is  very  effectively  supported  by 
the  shape  of  the  cooling  disks. 

In  the  accompanying  drawings  are  shown  some 
embodiments  of  the  invention  in  diagrammatic 


form.  Fig.  1  shows  a  circuit  diagram  of  a  re- 
frigerating apparatus  of  the  compression  type. 
Fig.  2  shows  the  drive  for  the  contact  circuit 
breaker. 

5  Referring  to  the  drawings,  I  denotes  the  totally 
enclosed  motor  for  driving  the  compressor;  2  is 
the  fan  motor  controlling  the  contact  circuit 
breakers  3  and  4.  5  denotes  the  thermostat  in 
heat  contact  with  the  evaporator  and  which  at 

10  the  same  time  connects  and  disconnects  the  fan 
motor  and  opens  and  closes  the  contact  circuit 
breaker  serving  to  supply  the  alternating  current. 
On  the  shaft  6  of  the  fan  motor  is  secured  a 
disk  7  provided  with  an  eccentric  8.    The  con- 

15  tact  3  has  a  slot  9  cooperating  with  the  eccentric 
8  so  that  with  the  fan  motor  2  in  operation  it  is 
caused  to  oscillate,  thus  alternately  closing  the 
circuit  through  the  counter-contacts  i  C,  II  and 
12,  13  respectively.   By  varying  the  amplitude  of 

20  the  contact  carrier  (spring  3),  the  time  during 
which  the  apparatus  is  inserted  in  the  circuit  may 
be  correspondingly  adjusted  in  a  known  manner. 

In  order  to  attain  an  intense  cooling  of  the 
contacts  of  an  electromagnetically  or  motor- 

25  driven  contact  circuit  breaker,  the  contact  cir- 
cuit breaker  21  and  the  counter-contacts  22  and 
23  are  rigidly  secured  to  the  cooling  ribs  24,  25, 
26  which  may,  for  instance,  consist  of  copper. 
The  cooling  ribs  may  have  the  form  az>  shown  in 

30  Fig.  3  so  that  when  the  contact  arm  2 1  oscillates 
a  powerful  circulation  of  air,  which  supports  the 
cooling  of  the  contacts,  is  obtained  by  the  suc- 
tion and  pressure  effects  occurring  alternately  in 
the  spaces  27  and  28.   The  outer  surface  of  the 

35  arrangement  may  come  into  contact  with  cool- 
ing air  blown  over  the  contact  arrangement  in 
the  direction  as  indicated  by  the  arrows,  for  in- 
stance, by  means  of  the  fan  of  the  refrigerating 
apparatus. 

40  in  pig.  4  is  shown  another  embodiment  of  the 
invention  in  which  a  totally  enclosed  motor- 
driven  compressor  is  employed  for  the  refrigerat- 
ing apparatus.  3 1  denotes  the  housing  enclosing 
the  set.   32  is  the  shaft  of  the  driving  motor  (not 

45  shown).  The  fan  33  arranged  exteriorly  of  the 
housing  is  driven  by  the  electric  motcrr  enclosed 
in  the  housing.  To  this  end,  a  magnet  34  is  se- 
cured to  a  motor  shaft  32,  whereas  the  fan  33 
is  secured  to  the  second  magnet  35.  36  denotes  a 

50  part  of  the  compressor-motor  housing  consisting 
of  non-magnetic  material  and  arranged  between 
the  two  magnets.  The  fan  is  mounted  in  the 
bearing  37  firmly  secured  to  the  part  36  of  the 
housing.    To  the  upper  end  38  of  tne  shaft  of 

55  the  fan  is  secured  an  eccentric  39  which  as  shown 
in  Fig.  2  serves  to  drive  a  contact  type  inverter. 
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This  invention  relates  to  vulcanizing  molds  for 
vehicle  tires  made  of  rubber. 

The  object  of  the  invention  is  the  special  for- 
mation of  a  vulcanizing  mold  for  vehicle  tires 
made  of  rubber  which  are  provided  on  their  tread 
with  block-shaped  sections. 

In  the  manufacture  of  vehicle  tires,  the  treads 
thereof  are  formed  by  a  smooth  prismatic  rub- 
ber strip  which  is  laid  upon  the  tire  foundation 
that  is  formed  to  a  large  extent  of  spun  material. 
The  smooth  tire  is  then  inserted  in  the  vulcaniz- 
ing mold.  In  order  that  the  tread  pattern,  which 
is  applied  in  raised  fashion  in  the  form  of  a  grid 
on  the  inside  of  the  vulcanizing  mold  shall  im- 
press itself  into  the  tire,  the  latter  is  pressed 
against  the  walls  of  the  mold  by  means  of  an  in- 
serted heated  tubing  that  is  subjected  to  excess 
pressure.  The  rubber  composition,  which  be- 
comes soft  during  the  heating  process,  penetrates 
into  the  individual  recesses  of  the  mold.  One  of 
the  objections  is  that  sometimes  the  formation 
of  the  recesses  is  prevented  or  hindered  by  air, 
caught  in  the  recesses  and  that  does  not  escape. 
The  tire  then  shows  an  incompletely  formed  tread 
pattern,  so  that  it  cannot  be  sold  and  in  conse- 
quence the  product  of  the  vulcanization  is  a  loss. 

The  invention  consists  in  the  provision  of  an- 
gles in  the  mold  recesses  corresponding  to  the 
block  sections  and  providing  cut  groove  shaped 
edge  depressions  which  are  in  connection  with 
one  another  and  with  the  section  joint  of  the 
mold. 

The  invention  will  be  more  fully  described 
hereinafter,  embodiments  thereof  will  be  shown 
in  the  drawings  and  the  invention  will  be  finally 
pointed  out  in  the  claims. 

In  the  accompanying  drawings: 

Figure  1  is  a  cross-section  through  the  im- 
proved vulcanization  mold  having  the  tire  insert- 
ed therein;  and 

Figure  2  is  a  perspective  view  of  a  vehicle  tire 
manufactured  in  the  mold  shown  in  Figure  1. 


Similar  characters  of  reference  indicate  simi- 
lar parts  throughout  the  drawings. 
Referring  to  the  drawings — 
The  metal  vulcanizing  mold  consists  of  two 

5  mold  halves  I  and  la  which  are  substantially 
symmetrical.  Into  these  mold  halves  the  vehicle 
tire  2  is  inserted  and  is  pressed  against  their 
walls  by  means  of  a  heating  tubing  3  during  the 
process  of  vulcanization.    On  the  inside  of  the 

10  mold  halves  I  and  la,  the  bars  4  which  serve  for 
the  shaping  of  the  recesses  8  that  extend  be- 
tween the  individual  sectional  blocks  5  in  the  fin- 
ished tire,  are  applied  in  raised  fashion.  Next 
to  these  bars  4,  there  are  cut  in  everywhere  over 

15  the  exterior  surface  of  the  tire,  narrow  groove 
shaped  depressions  6  which  extend  round  the 
sectional  blocks  and  are  in  connection  both  with 
cne  another  and  with  the  section  joint  7  of  the 
mold.    It  is  these  distributed  grooves  working 

20  like  a  continuous  channel  in  communication  with 
the  section  joint  7  that  permit  the  free  passage 
of  air.  By  this  freedom  of  action,  there  is  no 
choking  in  the  pattern  itself  and  the  objections 
to  the  old  and  known  molds  are  avoided.  These 

25  subsidiary  channels  make  it  possible,  until  the 
very  last,  for  the  air  that  is  shut  in  the  mold  de- 
pressions to  escape  through  the  mold  section 
joint  7. 

In  consequence  of  the  fact  that  the  groove 
30  shaped  depressions  are  contrived  at  the  edge  of 
the  mold  recesses,  and  because  they  have  only  a 
very  small  cross-section,  they  can  be  filled  up 
cnly  at  the  last,  when  the  rubber  composition  has 
already  become  very  soft.  Consequently  it  is  now 
35  no  longer  possible  for  air  to  be  held  fast  by  ir- 
regular entrance  of  the  rubber  composition  into 
the  mold  recesses,  with  the  result  that  the  rub- 
ber tires  produced  in  a  mold  in  accordance  with 
the  invention,  always  have  a  tread  pattern  that 
40  is  fully  marked  in  all  its  details. 
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It  has  previously  been  proposed  to  equip  ar- 
tificial resin  moulding  presses,  in  similar  manner 
to  tablet  presses,  with  ejectors  the  front  surface 
of  which  forms  a  part  of  the  mould  during  the 
pressing  operation  and  which  after  the  comple- 
tion of  the  pressing  operation  is  pressed  into  the 
mould  in  order  to  expel  the  pressed  article  from 
the  mould.  These  ejectors  must  be  fitted  very 
accurately  into  the  mould,  so  that  the  press  ma- 
terial cannot  penetrate  into  or  escape  through 
any  crevices  between  mould  and  ejector. 

It  is  a  known  experience  that  ejectors  of  this 
kind  are  relatively  easily  jammed  and  rapidly 
wear  out.  This  appears  to  be  due  or  largely  due 
to  the  fact  that  wastes  from  press  material  pene- 
trate into  the  guide  of  the  ejector.  This  can  only 
be  avoided  by  careful  blowing  out  of  the  mould 
after  each  pressing,  and  on  account  of  this  a  com- 
pletely automatic  operation  of  powder  presses  of 
this  kind  has  been  rendered  very  difficult. 

It  is  an  object  of  the  present  invention  to  re- 
move or  reduce  the  above  mentioned  difficulties. 
According  to  the  invention  a  groove  is  provided 
in  the  ejecting  device  directly  behind  the  end  face 
of  the  ejector,  this  end  face  co-acting  as  part  of 
the  mould,  the  groove  being  perpendicular  or  al- 
most perpendicular  to  the  direction  of  movement 
of  the  ejector.  In  this  groove  collect  then  all 
waste  particles  which  penetrate  into  the  guide 
of  the  ejector,  so  that  they  can  no  longer  abrade 
the  guiding  surfaces.  Moreover,  in  the  course  of 
time  the  waste  particles  collected  in  the  annular 
groove  stick  together  to  form  a  packing  which  lies 
round  the  ejector  like  a  piston-ring  and  so  packs 
the  ejector  tightly  within  its  guide. 

In  order  that  the  invention  may  be  well  under- 
stood an  embodiment  thereof  will  now  be  de- 
scribed by  way  of  example  only  as  applied  to  a 
moulding  press  for  artificial  resin  moulding  pow- 
der, with  reference  to  the  accompanying  draw- 
ing in  which  the  single  figure  is  a  cross-section 
through  the  separable  mould  parts. 

Referring  to  the  drawing  the  mould  of  an  ar- 


tificial resin  press  comprises  a  matrix  I  and  a 
plunger  2,  which  may  be  so  proportioned  that 
the  prepared  pressed  article  3  after  the  comple- 
tion of  the  pressing  operation  remains  adhering 

5  to  the  plunger  2  and,  when  the  latter  is  raised, 
is  lifted  up  with  the  plunger  into  the  position 
shown.  A  ram-like  ejector  4  is  mounted  in  the 
plunger  2  and  the  front  surface  of  the  ejector  4 
is  flush  with  the  surface  of  the  plunger  2  during 

10  the  pressing  operation  and  accordingly  forms 
a  part  of  the  plunger  wall.  The  ejector  4  is  care- 
fully ground  to  correspond  with  the  bore  of  the 
plunger  2  and  is  moved  downwards  relatively  to 
the  plunger  2  in  the  direction  of  the  arrow  5  to 

15  eject  the  prepared  pressed  article  3.    The  drop- 
ping off  pressed  article  is  caught  on  a  slide,  con- 
veyor or  the  like  adapted  to  receive  it. 
All  this  is  known. 

According  to  the  invention  a  groove  6  is  pro- 
20  vided  within  the  guiding  zone  of  the  ejector  4 

which  groove  lies  about  2-3  mm.  behind  the  front 

surface  of  the  ejector  4  and  is  about  1-3  mm. 

deep  and  also  approximately  the  same  in  breadth. 

All  particles  that  may  accidently  penetrate  into 
25  the  guide  track  collect  in  this  groove  and  form 

in  the  course  of  time  a  packing  7  as  indicated  in 

black. 

Instead  of  constructing  the  groove  6  ring- 
shaped  in  the  manner  illustrated,  it  may  also  be 

30  given  the  form  of  a  preferably  steeply  pitched 
spiral,  or  one  or  more  steeply  pitched  spiral 
grooves  may  be  joined  to  an  annular  groove,  so 
that  the  particles  which  penetrate  later  into 
this  groove  may  gradually  push  out  upwardly  the 

35  already  collected  particles.  The  groove  then  re- 
quires only  occasional  cleaning.  If  desired,  the 
groove  may  be  provided  in  the  wall  of  the  bore  in 
the  plunger  2  as  indicated  by  dash  line  8.  In  the 
practice  it  is,  however,  preferable  to  provide  the 

40  groove  on  the  ejector  4  because  the  groove  may 
then  be  more  easily  cleaned,  since  the  ejector  4 
can  naturally  be  withdrawn  from  the  plunger. 
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The  present  invention  relates  to  improvements 
in  or  relating  to  machines  or  apparatus  for  the 
manufacture  of  moulded  and  pressed  articles, 
and  more  especially  but  not  necessarily  exclu- 
sively to  completely  automatic  presses  for  artifi- 
cial resins. 

For  the  production  of  pressed  mouldings  a 
moulding  powder  is  usually  employed  as  starting 
material.  This  mass  is  filled  into  the  mould  by 
means  of  suitable  charging  devices  and  then  sub- 
jected to  a  strong  pressing  between  a  matrix  and 
a  plunger.  In  many  cases,  in  particular  in  the 
production  of  pressed  bodies  from  urea  deriva- 
tives, phenol  condensation  products,  or  other 
artificial  resins,  this  pressing  is  combined  with  a 
heating  whereby  the  press  material  within  the 
mould  is  softened  and  additionally  polymerized. 
As  soon  as  the  pressed  article  is  ready,  the  mould 
is  opened  and  the  pressed  article  ejected. 

In  semi-automatic  presses  of  this  kind  the 
ejectors  are  often  fitted  in  the  lower  mould  plate, 
so  that  they  lift  up  the  pressed  article  and  there- 
by enable  it  easily  to  be  taken  out  of  the  press. 
By  selecting  an  appropriate  mould  it  is  possible 
to  determine  beforehand  the  part  of  the  mould 
to  which  the  pressed  article  adheres  on  opening 
the  press.  It  can  thus  be  arranged  for  the 
pressed  article  to  remain  attached  to  the  upper 
part  of  the  mould  on  opening  the  mould.  The 
ejector  is  then  provided  on  the  upper  part  of  the 
mould. 

The  present  invention  is  concerned  with 
moulds,  moulding  presses  and  the  like  especially 
completely  automatic  artificial  resin  moulding 
presses  which  operate  in  this  second  manner  and 
it  is  an  object  of  the  invention  to  provide  in  or  for 
such  a  machine,  a  device  for  receiving  the 
moulded  articles  as  they  are  detached  from  the 
plunger  or  the  like  and  removing  them.  It  is  a 
further  object  of  the  invention  to  provide  such  a 
device  which  acts  to  prevent  waste  material  such 
as  crumbs  broken  away  from  the  edges  of  the 
articles  from  falling  on  to  the  lower  mould  part. 
It  is  a  further  object  of  the  invention  to  provide 
such  a  device  which  is  automatic  in  operation. 

According  to  the  present  invention  a  receiving 
plate  is  provided  for  removing  moulded  articles 
from  the  moulds,  moulding  presses  or  the  like 
having  vertically  separable  mould  parts,  and 
means  for  bringing  said  plate  or  the  like  under- 
neath the  upper  mould  part  upon  separation  of 
the  mould  parts  and  for  causing  removal  of 
articles  received  by  said  plate  or  the  like  there- 
from. 

A  device  as  above  set  forth  may  be  arranged  so 
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as  to  operate  automatically  upon  operation  of 
the  mould  or  moulding  press.  Thus,  for  example, 
the  arrangement  may  be  such  that  upon  sepa- 
ration of  the  mould  parts  a  receiving  plate,  tray 
or  the  like  is  moved  between  the  mould  parts 
whereupon  a  suitable  ejecting  or  detaching  device 
removes  the  moulded  article  or  articles  from  the 
upper  mould  part  so  that  the  article  or  articles 
drops  or  drop  on  to  the  plate,  tray  or  the  like. 
Thereupon,  if  desired,  after  the  plate,  tray  or  the 
like  has  been  moved  from  between  the  mould 
parts  the  article  or  articles  may  be  removed  there- 
from by  any  suitable  means,  for  example  by 
means  of  a  suitable  brushing  or  sweeping  device, 
by  means  of  a  blast  of  air,  or  by  tilting  the  plate 
or  tray.  If  a  blast  of  air  is  employed  it  may  serve 
at  the  same  time  for  blowing  any  dust,  powder  or 
fragments  from  the  mould  parts,  especially  the 
upper  one  and  for  blowing  such  waste  material 
and  separating  it  from  the  articles.  The  said 
plate  or  the  like  may  be  moved  in  any  suitable 
manner  for  example  it  may  be  rotated,  oscillated 
or  reciprocated  into  and  out  of  position  between 
the  mould  parts.  In  one  form  of  the  device  the 
plate  or  the  like,  may  be  passed  under  a  suitable 
brush,  sweeper  or  the  like  adapted  to  sweep 
articles  from  the  plate  or  the  like  but,  if  desired, 
a  brush  sweeper  or  the  like  could  be  moved  over 
the  plate  or  the  like. 

The  plate,  tray  or  the  like  is  preferably  made 
or  coated  with  a  suitable  yieldable  and/or  resil- 
ient material  such  for  example  as  rubber  or 
leather  in  order  to  reduce  the  risk  of  breakage  or 
chipping  of  the  articles. 

Any  suitable  means  may  be  provided  for  de- 
taching or  ejecting  the  articles  from  the  upper 
mould  part. 

The  articles  removed  from  the  plate,  tray  or 
the  like  may,  if  desired,  be  received  by  any  suit- 
able chute,  conveyor  or  receptacle. 

In  order  that  the  invention  may  be  well  under- 
stood two  preferred  embodiments  thereof  will 
now  be  described  by  way  of  example  with  refer- 
ence to  the  accompanying  drawings  in  which: 

Figure  1  is  a  diagrammatically  perspective  view 
of  certain  parts  of  one  form  of  moulding  press  in- 
corporating a  device  for  removing  the  moulded 
articles,  and 

Figure  2  is  a  diagrammatic  view  partly  in  sec- 
tion of  a  press  employing  a  different  form  of  ar- 
ticle receiving  means. 

Referring  to  Figure  1,  I  is  a  plunger  member 
and  2  is  a  matrix  the  latter  standing  on  the  ped- 
estal 3.  In  each  working  operation,  a  suitable 
predetermined  amount  of  moulding  powder  is 
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first  filled  into  cavities  4  of  the  matrix  2  and  then 
the  plunger  member  I  is  moved  downwards  in  the 
direction  of  the  arrow  5  until  it  has  been  pressed 
into  the  matrix  2  and  has  formed  the  pressed 
articles  from  the  powder  which  has  been  intro- 
duced. On  opening  the  press  the  prepared 
pressed  article  remains  adhering  to  the  plunger 
member  1 ,  so  that  it  is  carried  upwards  with  the 
plunger.  When  the  press  is  opened  a  receiving 
plate  6  is  brought  under  the  plunger  member  I 
by  rotating  about  the  axle  7  in  the  direction  of 
the  arrow  8.  When  the  ejectors  on  the  plunger 
member  I  detach  the  moulded  articles  these  are 
received  by  the  plate  6  together  with  any  adher- 
ing or  crumbling  waste  or  edges.  The  plate  6  is 
now  further  rotated  in  the  direction  of  the  arrow 
8,  and  takes  with  it  the  articles  and  material  ad- 
hering thereon  until  it  arrives  under  a  fixed 
brush  10.  There  the  moulded  articles  are  swept 
off  the  plate  6  and  drop  into  a  box  II.  As  the 
plate  6  continues  its  movement  about  the  axle  7 
in  the  direction  of  the  arrow  8,  the  matrix  is  filled 


afresh  with  moulding  material  and  the  next 
pressing  is  carried  out. 

Figure  2  shows  an  embodiment  in  which  pneu- 
matic removal  is  employed.  The  pressed  article 

5  1 2  adheres  to  the  plunger  1 3  and  is  lifted  out  with 
it  from  the  matrix  2.  To  the  right  of  the  plunger 
1 3  is  arranged  a  leather  plate  1 4  which  is  guided 
between  rollers  15  and  16.  When  the  press  is 
opened,  the  clamped  upper  end  1 7  of  the  leather 

10  plate  14  is  moved  downwards  by  a  suitably  con- 
trolled rod  or  the  like,  so  that  the  leather  plate  1 4 
is  moved  between  the  matrix  2  and  the  plunger  1 3 
as  indicated  by  the  dotted  lines.  Then  the  ejec- 
tor 1 9  is  actuated  and  separates  the  pressed  arti- 

15  cle  12  from  the  plunger  13,  so  that  it  falls  on  the 
leather  plate  14.  At  the  same  instant  pressure 
air  is  blown  out  of  the  nozzle  20  so  that  the 
pressed  article  together  with  all  adhering  dust, 
broken  fragments  and  the  like  slide  down  to  the 

20  left  from  the  plate  14,  on  to  a  chute  21,  which 
leads  them  to  a  suitable  receptacle  (not  shown) . 
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This  invention  is  directed  to  a  reaction  or  re- 
coil nozzle  through  which  the  exhaust  gases  of  an 
internal  combustion  engine  pass  to  produce  a  re- 
coil force  which  aids  in  the  forward  propulsion  of 
a  vehicle,  as  for  example,  an  aircraft.  More  par- 
ticularly, the  invention  is  directed  to  a  recoil 
nozzle  which  has  a  variable  discharge  orifice  so 
that  the  efficiency  of  the  discharge  gases  in  pro- 
ducing a  recoil  action  is  maintained  despite 
changes  in  atmospheric  pressure,  and  in  the  ve- 
locity of  the  relative  wind. 

Recoil  nozzles  have  been  developed  particularly 
with  respect  to  aircraft  engines,  by  means  of 
which  the  gases  from  the  cylinders  of  the  engine 
are  exhausted  through  a  special  conduit  for  each 
engine  cylinder  in  a  direction  opposite  the  move- 
ment of  the  aircraft.  In  prior  known  construc- 
tions these  recoil  nozzles  were  of  a  fixed  con- 
struction which  could  not  be  adjusted  for  changes 
in  the  physical  conditions  under  which  it  was  op- 
erated. The  efficiency  of  a  recoil  nozzle  depends, 
of  course,  upon  its  construction  with  relation  to 
the  pressure  of  the  gases  passing  therethrough, 
the  pressure  of  the  atmosphere  into  which  the 
gases  are  exhausted,  and  upon  the  velocity  of  the 
relative  wind  which  passes  exteriorly  of  the 
nozzle  and  into  which  the  gases  are  exhausted. 

As  aircraft  are  operated  at  different  altitudes 
and  at  different  speeds,  the  heretofore  known 
nozzles  were  efficient  for  only  one  predetermined 
altitude  and  speed. 

It  is  an  object  of  this  invention  to  produce  a 
recoil  nozzle  of  the  type  described  which  can  be 
adjusted  so  as  to  function  efficiently  at  differ- 
ent atmospheric  pressures. 

Another  object  of  the  invention  is  to  produce  a 
recoil  nozzle  of  the  type  described  in  which  the 
size  of  the  outlet  orifice  can  be  varied,  so  that 
the  efficiency  of  the  nozzle  is  maintained  despite 
changes  in  the  physical  conditions  in  which  it  is 
operated. 

Another  object  of  the  invention  is  to  produce  a 
recoil  nozzle  in  which  the  outflow  of  gas  through 
the  nozzle  can  be  maintained  at  the  highest 
velocity  over  the  greatest  period  of  time  possible. 

Another  object  of  the  invention  is  to  produce 
a  recoil  nozzle  for  an  internal  combustion  air- 
craft engine  in  which  the  efficiency  of  the  nozzle 
is  maintained  by  automatically  adjusting  the 
nozzle  to  compensate  for  changes  in  the  altitude 
and  speed  at  which  the  aircraft  is  flying. 

Another  object  of  the  invention  is  to  produce 
a  recoil  nozzle  in  which  the  ratio  between  the 
gas  inlet  and  discharge  orifices  of  the  nozzle  can 
be  automatically  increased  with  a  decrease  in  at- 
mospheric pressure  into  which  the  gases  are  dis- 
charged, and  decreased  with  an  increase  of  the 
relative  wind  into  which  the  gases  are  discharged. 

Generally,  these  objects  are  obtained  by  pro- 
viding a  recoil  nozzle  with  an  outlet  orifice  which 


is  adjustable  as  to  size.   It  has  been  discovered 
that  by  varying  the  ratio  between  the  areas  of 
the  discharge  and  inlet  orifices  of  the  nozzle  such 
that  the  ratio  increases  with  an  increase  in  air- 
5  craft  flying  altitude,  and  decreases  as  the  speed 
of  the  relative  wind  increases,  the  nozzle  can  dis- 
charge the  gases  with  a  substantially  constant 
maximum  recoil  efficiency.  The  adjustment  may 
be  easily  obtained  by  utilizing  a  member  which  is 
10  sensitive  to  change  in  barometric  pressure  and 
the  pressure  of  the  relative  wind,  these  changes 
being  used  to  actuate  the  adjustable  orifice.  For 
example,  a  Venturi  tube  may  be  used  in  com- 
bination with  a  spring  balanced  piston  as  the 
15  instrument  sensitive  to  the  changes  in  the  physi- 
cal conditions,  and  these  changes  may  be  used  to 
actuate  a  shutter  for  varying  the  opening  of  the 
discharge  orifice  of  the  nozzle. 
The  means  by  which  the  objects  of  this  inven- 
20  tlon  may  be  obtained  are  more  fully  disclosed  in 
the  accompanying  drawings  in  which: 

Fig.  1,  diagrammatically,  is  a  cross-sectional 
view  of  a  recoil  nozzle  of  unvariable  shape  at- 
tached to  a  cylinder  of  an  internal  combustion 
engine. 

Fig.  2  is  a  graph  disclosing  the  effect  of  changes 
in  the  atmospheric  pressure  into  which  the  gases 
from  the  nozzle  of  Fig.  1  are  discharged,  upon  the 
velocity  and  time  of  discharge  of  the  gases  from 
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the  nozzle. 


Fig.  3  is  a  graph  disclosing  the  effect  of  changes 
in  the  size  of  the  discharge  orifice  of  the  nozzle 
upon  the  velocity  and  time  of  the  discharge  of 
the  gases  from  the  nozzle. 
35  Fig.  4,  diagrammatically,  is  a  cross-sectional 
view  of  a  recoil  nozzle  having  a  discharge  orifice 
constructed  according  to  this  invention. 

In  Fig.  1  a  recoil  nozzle  2  is  shown  attached  to 
a  cylinder  4  of  an  internal  combustion  engine 
40  within  which  is  the  conventional  piston  6.  The 
gases  enter  the  nozzle  2  through  throat  8  in 
which  an  exhaust  valve  10  is  diagrammatically 
indicated.   The  gases  are  exhausted  from  the 
nozzle  2  into  the  atmosphere  through  the  orifice 
45  (2  which,  in  this  nozzle,  is  of  invariant  cross-sec- 
tion.   In  the  discharge  of  the  gases  from  the  cyl- 
inder 4  through  the  nozzle  2  into  the  atmosphere, 
the  gases  are  exhausted  from  the  combustion 
chamber  at  a  variable  pressure  Pi,  through  the 
60  throat  8  into  the  nozzle  2  where  the  gases  have  a 
variable  pressure  P.   The  gases  are  exhausted 
from  the  nozzle  2  through  the  orifice  1 2  into  the 
atmosphere.   The  quantity  of  gas  entering  noz- 
zle 12  is  dependent  upon  the  pressure  P  and  on 
55  the  cross-sectional  area  fv  of  the  throat  8.  The 
quantity  of  gas  passing  through  orifice  12  is  de- 
pendent upon  the  atmospheric  pressure  P2  ad- 
jacent the  orifice.    The  discharge  end  of  the  noz- 
zle 2,  containing  orifice  12,  has  different  shapes 
60  all  depending  upon  the  relationship  between  the 
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pressure  of  the  atmosphere  and  the  pressure  P  in 
the  nozzle.  For  example,  the  nozzle  may  have 
the  shape  disclosed  in  Pig.  1  if  the  pressure  ratio 
P2/P  is  hypercritical,  and  the  cross-sectional  area 
fd  of  orifice  12  then  serves  as  the  critical  dis- 
charge dimension  of  the  nozzle.  If  the  pressure 
ratio  P2/P  is  sub-critical,  a  Venturi  discharge 
nozzle  would  be  used,  and  the  cross-sectional  area 
of  its  end  would  be  the  critical  area. 

The  pressure  P  in  nozzle  2  periodically  varies  as 
the  gases  are  forced  from  the  combustion  cham- 
ber into  the  nozzle,  and  the  degree  of  variation 
depends  upon  changes  in  the  cross-sectional  area 
ratio  fd/fv.  Furthermore  as  may  be  seen  from 
Fig.  1,  during  the  exhaust  period,  that  is  when 
when  valve  10  is  open,  a  greater  quantity  of  gas 
will  enter  nozzle  2  then  can  be  discharged  there- 
from during  the  same  period  of  time.  Of  course, 
discharge  from  nozzle  2  continues  when  exhaust 
valve  1 0  is  closed  and  does  not  stop  until  P  and  P2 
are  equalized.  Consequently,  the  variation  of 
pressure  P  within  the  nozzle  2  is  also  dependent 
upon  P2.  The  velocity  of  the  discharge  of  the 
gases  through  orifice  12  is  dependent  primarily 
upon  the  ratio  P2  to  P.  It  is  apparent  that  for 
aircraft  engines  the  pressure  P2  varies  inversely 
as  the  altitude  at  which  the  engine  is  being  op- 
erated. 

Thus  a  nozzle  which  has  a  fixed  ratio  of  fd/fv 
will  not  operate  the  same  at  all  altitudes.  This 
is  graphically  demonstrated  in  Fig.  2  wherein  the 
velocity  of  discharge  of  the  gases  from  a  nozzle 
over  a  period  of  time  is  shown  for  three  differ- 
ent altitudes.  The  curve  Hi  shows  the  velocity 
of  the  gas  passing  through  orifice  12  plotted 
against  the  time  of  discharge  for  the  highest  al- 
titude. The  curves  H2  and  H3  disclose  the  dis- 
charge of  the  gas  from  the  same  nozzle  at  succes- 
sively lower  altitudes.  It  is  thus  seen  that  at  the 
lowest  altitude  H3,  the  gas  maintained  a  substan- 
tially constant  velocity  103  only  between  the 
points  I  and  II  during  the  time  t'z.  The  same 
nozzle  operated  at  the  highest  altitude  Hi  main- 
tained a  higher  velocity  wi  over  a  longer  period  of 
time  fi. 

As  it  is  desirable  to  maintain  a  substantial  con- 
stant velocity  of  the  gases  discharged  from  the 
nozzle  during  as  long  a  time  as  possible,  it  is  clear 
that  it  is  necessary  to  change  the  nozzle  as  the 
atmospheric  pressure  P2  changes,  as  occurs  at 
different  altitudes.  Changing  of  the  size  of  the 
discharge  orifice  12  will  change  the  relationship 
fd/fv  which  accordingly  changes  the  ratio  be- 
tween P  and  P2.  Therefore  as  the  altitude  in- 
creases, the  cross-sectional  area  ratio  fd/fv  must 
be  increased. 

The  maximum  dynamic  efficiency  of  a  reaction 
nozzle  is  dependent  upon  the  velocity  of  the  gases 
discharged  from  the  reaction  device  with  respect 
to  the  speed  of  the  relative  wind  passing  the  ex- 
haust nozzle  I ,  the  latter  of  course,  being  essen- 
tially determined  by  the  velocity  of  the  aircraft. 
As  aircraft  fly  at  different  speeds,  it  is  apparent 
that  the  discharge  velocity  w  of  the  exhaust  gases 
must  be  varied  in  order  to  maintain  the  maxi- 
mum dynamic  efficiency  of  the  nozzle.  Fig.  3  il- 
lustrates the  effect  upon  the  discharge  velocity  of 
the  exhaust  gases  when  the  ratio  a= fd/fv  is 
varied.  The  curves  «i,  <x2,  a3  represent  the  ef- 
fect upon  the  discharge  velocity  w  over  a  period 
of  time  when  the  aircraft  is  traveling  at  the  some 
speed  and  at  a  constant  altitude,  the  area  of  the 
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discharge  orifice  being  varied.  The  curve  m  rep- 
resents the  least  cross-sectional  area  of  fd/fv  and 
shows  that  at  this  ratio  the  discharge  velocity  wi 
of  the  gases  through  the  outlet  orifice  of  the  noz- 
zle is  the  greatest  over  the  longest  period  of  time 
tu  Both  the  time  of  the  discharge  and  the  ve- 
locity of  gases  decreases  with  increase  of  cross- 
sectional  area  ratio  fd/fv.  Consequently,  the 
cross-sectional  area  ratio  must  decrease  as  the 
speed  of  the  aircraft  increases  in  order  to  main- 
tain the  maximum  dynamic  efficiency  of  the  re- 
coil nozzle. 

An  apparatus  for  varying  the  relationship  be- 
tween fd/fv  so  that  the  ratio  can  be  increased  for 
an  increase  in  altitude  or  decrease  of  P2,  and  de- 
creased upon  an  increase  of  flying  speed,  is  shown 
in  Fig.  4.  The  nozzle  1 4  has  a  unconstricted  open- 
ing 18  into  the  atmosphere.  The  discharge  ori- 
fice is  obtained  by  means  of  a  shutter  18  which 
may  be  hinged  at  20  to  nozzle  1 4.  This  shutter  is 
operated  through  a  crank  22  attached  to  an  arm 
24,  and  to  the  connecting  red  26  of  a  piston  28 
mounted  in  a  cylinder  30.  A  spring  32  of  a  pre- 
determined pressure  is  mounted  on  one  side  of 
piston  23,  while  the  other  side  of  piston  28  com- 
municates with  the  pressure  of  the  atmosphere 
and  of  the  relative  wind  V  through  manifold  34 
and  a  Venturi  tube  35.  The  spring  loaded  end 
of  piston  28  communicates  with  the  atmosphere 
through  a  port  36. 

It  is  apparent  that  as  the  shutter  18  is  moved 
by  piston  28,  the  cross-sectional  area  fd  of  the 
discharge  orifice  of  nozzle  14  will  be  varied. 

In  accordance  with  the  requirements  as  illus- 
trated by  the  graph  of  Fig.  3,  when  the  velocity 
of  the  relative  wind  V  increases,  if  the  speed  of 
the  aircraft  is  increased,  the  pressure  in  the 
Venturi-tube  35  decreases,  the  piston  30  is  urged 
downwardly  by  the  spring  32,  and  the  shutter  18 
rises  to  decrease  the  cross-sectional  area  fd  and 
thus  to  decrease  the  ratio  fd/fv,  in  order  to  main- 
tain the  gas  velocity  w,  the  greatest  for  the  long- 
est period  of  time  as  illustrated  for  the  curve  ai, 
Fig.  3. 

The  apparatus  of  Fig.  4  is  merely  illustrative 
of  one  form  of  apparatus  which  can  satisfy  the 
requirements  of  maintaining  the  proper  ratio 
fd/fv,  which  is  preferably  within  the  limits  0.4  to 
1.6.  Other  apparatus  which  are  responsive,  for 
example  to  the  temperature  of  the  exhaust  gases, 
or  to  other  physical  factors,  can  be  used  to  vary 
automatically  the  size  of  the  discharge  orifice, 
and  thus  to  maintain  the  proper  ratio  of  fd/fv. 

It  is  therefore  apparent  that  the  invention 
maintains  the  maximum  efficiency  of  the  recoil 
nozzle  despite  changes  in  the  physical  conditions 
under  which  it  is  operating,  and  that  this  change 
is  effected  by  making  the  cross-sectional  area  fv 
upon  which  depends  the  amount  of  gas  entering 
the  exhaust  nozzle  per  unit  of  time,  proportional 
to  the  cross -sectional  area  fd  of  the  discharge 
orifice  upon  which  depends  the  amount  of  gas 
discharged  from  the  nozzle  per  unit  of  time.  The 
device  increases  this  proportion  or  ratio  as  the 
altitude  of  the  aircraft  increases,  and  decreases 
the  ratio  as  the  speed  of  the  aircraft  increases. 
Continuous  and  automatic  regulation  of  the 
fd/fv  ratio  is  obtained  to  keep  the  recoil  nozzle 
working  at  maximum  efficiency. 
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This  invention  relates  to  improvements  in  mo- 
tor-driven refrigerating  apparatus  of  the  com- 
pression type. 

In  developing  electric  motor-driven  refrigerat- 
ing apparatus  of  the  compression  type,  particu- 
larly of  such  apparatus  designed  for  domestic 
refrigerators,  endeavors  have  already  been  made 
to  keep  the  weight  thereof  as  small  as  possible. 
A  possibility  of  reducing  the  weight  of  the  com- 
pressor-motor set,  the  motor  output  being  equal, 
consists  in  employing  a  high-speed  compressor- 
motor  set.  This,  however,  gives  rise  to  trouble, 
particularly  when  employing  sets  operating  with 
piston  compressors  in  that  the  reciprocating 
parts  of  the  compressor  are  the  more  difficult 
to  balance,  the  higher  the  speeds  will  be,  so  that 
it  had  hitherto  not  been  usual  to  operate  driving 
motors  directly  coupled  to  the  compressor  at 
speeds  higher  than  1500  r.  p.  m.  The  dimen- 
sions of  a  compressor-motor  set  operating  at  a 
speed  of  1500  r.  p.  m.  correspond  to  predeter- 
mined dimensions  of  the  refrigerator  cabinet. 

The  object  of  the  present  invention  is  to  pro- 
vide an  electric  motor-driven  refrigerating  ap- 
paratus of  the  compression  type,  in  which  a  mo- 
tor-compressor set  is  employed  having  consider- 
ably smaller  dimensions  and  therefore  a  corre- 
spondingly less  weight.  This  may  be  accom- 
plished according  to  the  invention  by  employing 
as  a  driving  motor  a  single-phase  induction  mo- 
tor directly  coupled  to  the  compressor  whose 
speed  when  connected  to  a  50-cycle  current  sup- 
ply circuit  amounts  to  3000  r.  p.  m.  By  the  use 
of  a  compressor-motor  set  of  considerably  smaller 
dimensions  and  therefore  of  less  weight  it  is 
possible  to  design  the  refrigerator  cabinet  in  a 
manner  far  more  advantageous  than  has  hitherto 
been  the  case.  In  the  refrigerator  cabinets 
hitherto  known  a  considerable  space  is,  as  a  rule, 
required  below  or  above  the  cooling  chamber 
for  the  accommodation  of  the  compressor-motor 
set.  Only  absorption  refrigerating  apparatus 
could  hitherto  be  built  so  flat  as  to  be  mounted 
on  the  rear  or  on  one  of  the  lateral  walls  of  the 
cabinet.  Since  the  compressor-motor  set  accord- 
ing to  the  invention  has  small  dimensions  it  may 
be  mounted  as  is  the  case  with  absorption  refrig- 
erating apparatus  on  the  rear  or  on  one  of  the 
lateral  walls  of  the  cabinet,  without  it  being 
necessary  to  provide  too  large  a  space  for  this 
set.  By  mounting  the  compressor-motor  set,  for 
instance,  on  the  rear  wall  of  the  cabinet,  the 
great  advantage  is  presented  in  that  the  heat 
radiating  parts  of  the  apparatus  may  effectively 
be  cooled  by  exposing  them  to  the  strong  natural 


draught  of  an  air  duct  acting  as  a  chimney  and 
extending  at  the  rear  of  the  cabinet  in  the  up- 
ward direction  without  the  necessity  of  employ- 
ing a  fan  for  cooling  the  heat  radiating  parts. 

5  The  compressor- motor  set  and  the  condenser 
may  be  arranged  as  separate  units.  However,  it 
is  also  possible  to  combine  the  condenser  with 
the  compressor  motor  set.  To  this  end,  for  in- 
stance, the  housing  for  the  compressor-motor  set 

10  and  condenser  is  made  of  two  metal  sheets  se- 
cured together  around  their  edges  by  welding  to 
form  a  pressure-tight  container,  in  which  are 
indented  channels  which  form  the  refrigerant 
conduits  for  the  condenser  as  well  as  recesses 

13  forming  the  space  for  the  reception  of  the  com- 
pressor-motor set.  Owing  to  the  small  dimen- 
sions of  the  compressor-motor  set  it  is  therefore 
easily  possible  to  mount  such  a  plate  condenser 
combined  with  the  set  on  the  rear  or  the  lateral 

20  wall  of  the  refrigerator  cabinet  without  the  in- 
dented portions  of  the  metal  sheets,  necessary 
for  the  compressor-motor  set,  taking  up  substan- 
tially more  space  than  is  necessary  for  an  unob- 
jectionable flow  of  cooling  air  for  the  condenser. 

~5  By  mounting  the  compressor-motor  set  on  the 
rear  or  lateral  wall  of  the  refrigerator  cabinet, 
the  further  advantage  is  obtained  over  the  known 
refrigerators  equipped  with  a  refrigerating  ma- 
chine of  the  compression  type  in  that  a  consid- 

30  erable  saving  in  material  is  attained,  since  the 
upper  or  lower  machine  compartment  of  the 
cabinet  may  be  dispensed  with. 

To  dissipate  the  heat  from  the  compressor- 
motor  set  in  an  effective  manner  it  is  particu- 

35  larly  advantageous,  especially  in  the  case  of  the 
high-speed  compressors  employed  according  to 
the  invention  to  carry  off  indirectly  to  cooling 
surfaces  the  waste  heat  from  the  compressor- 
motor  set  with  the  aid  of  a  liquid  available  in 

40  the  apparatus,  i.  e„  with  the  aid  of  the  lubricant 
or  refrigerant. 

The  invention  may  also  be  employed  for  mo- 
tors operating  at  higher  speeds  than  3000  r.p.m. 
Higher  speeds  may,  for  instance,  be  attained,  if 

45  the  motor  is  connected  to  a  50-cycle  current  sup- 
ply circuit  through  suitable  frequency  changers. 

In  the  accompanying  drawings  are  shown  two 
embodiments  of  the  invention  in  diagrammatic 
form. 

50     Fig.  1  is  the  rear  elevation  and 

Fig.  2  is  a  side  elevation,  partly  in  section  of  a 
domestic  refrigerator  cabinet  equipped  with  a 
refrigerating  apparatus  of  the  compression  type. 
Fig.  3  shows  another  embodiment  of  the  inven- 
55  tion,  in  which  the  refrigerating  apparatus  of  the 


2 


337,854 


compression  type  is  secured  to  the  rear  wall  of  a 
domestic  refrigerator  cabinet. 

Referring  to  the  drawings,  I  denotes  the  hous- 
ing of  the  compressor-motor  set.  The  refrigerant 
passes  from  the  evaporator  (not  shown)  through 
a  conduit  2  into  the  compressor.  The  compressed 
refrigerant  is  forced  into  the  upper  pipe  4  of  the 
condenser  through  the  pressure  conduit  3.  This 
condenser  consists  of  a  plurality  of  parallel- 
arranged  pipes  4,  the  ends  of  which  are  pressed 
together,  then  sealed  and  welded  to  the  supports 
7  and  8.  The  cross  pipes  4  are  provided  with 
perpendicular  cooling  ribs  9  which  enlarge  the 
heat  radiating  surface  of  the  condenser.  The 
end  portions  of  the  pipes  4  are  connected  with 
one  another  by  means  of  cross  tubes  1 0  and  are 
thus  combined  to  form  the  condenser.  1 1  de- 
notes the  refrigerant  conduit  extending  from  the 
lower  part  of  the  condenser  to  the  float-operated 
valve  12,  to  which  is  connected  the  conduit  13 
extending  to  the  evaporator. 

In  the  embodiment  shown,  the  compressor- 
motor  set  is  cooled  with  the  aid  of  the  liquid  re- 
frigerant. To  this  end,  the  upper  three  condenser 
pipes  4  are  combined  to  form  a  cooler  so  that  the 
refrigerant  liquified  in  the  same  is  supplied  to 
the  upper  part  of  the  compressor-motor  housing 
I  through  a  conduit  14.  The  lower  five  condenser 
pipes  thus  form  the  condenser  proper,  from  which 
the  liquid  refrigerant  passes  into  the  evaporator 
through  the  float-operated  valve  12. 

To  the  compressor-motor  housing  I  are  welded 
angle  irons  1 6  and  1 7  secured  by  interposition  of 
rubber  layers  to  corresponding  angle  irons  1 8  and 
19.  The  last-mentioned  angle  irons  are  welded 
to  the  vertical  angle  irons  7,  8  serving  as  sup- 
ports. The  compressor-motor  housing  is  ar- 
ranged together  with  the  float-operated  valve  1 2 
beneath  the  cooling  chamber.  Since  the  com- 
pressor-motor set  is  cooled  in  this  case  indirectly 
by  the  liquid  refrigerant,  the  housing  I  may  be 
enclosed  by  a  hood  20  in  the  manner  as  shown  in 
Pig.  2  so  that  the  parts  of  the  set  arranged  below 
the  cooling  chamber  cannot  directly  be  viewed 
from  outside.  The  hood  serves  at  the  same  time 


to  damp  the  noise  produced  in  the  housing  I. 
In  the  embodiment  shown  in  Pigs.  1  and  2,  the 
refrigerator  cabinet  is  so  designed  that  it  may 
be  mounted  on  the  wall.   To  this  end,  eyes  21 

5  are  attached  to  the  supports  7  and  8. 

The  inner  casing  22  is  secured  in  this  method 
with  the  aid  of  the  supports  23  to  the  frame  con- 
sisting of  the  condenser  pipes  4  and  the  vertical 
angle  irons  7  and  8.   The  cooling  air  enters  the 

10  refrigerator  in  the  direction  as  indicated  by  the 
arrow  through  the  air  duct  extending  at  the  rear 
of  the  refrigerator  cabinet  so  that  the  heat  may 
be  dissipated  without  the  use  of  a  fan. 
Pig.  3  shows  another  embodiment  of  the  inven- 

15  tion  in  diagrammatic  form  in  which  the  refriger- 
ating apparatus  of  the  compression  type  is  se- 
cured to  the  rear  wall  of  a  domestic  refrigerator 
cabinet  31.  In  this  case  the  housing  of  the  com- 
pressor motor  set  and  condenser  of  the  ref  rigerat- 

20  ing  apparatus  is  made  of  two  metal  sheets  32,  33 
secured  together  around  their  edges  by  welding 
to  form  a  pressure-tight  container.  In  the  latter 
are  indented  channels  34  which  form  the  refrig- 
erant conduits  for  the  condenser  as  well  as  re- 

25  cesses  35  forming  the  space  for  the  reception  of 
the  compressor-motor  set.  In  this  case  the  com- 
pressor-motor set  is  preferably  resiliently  sup- 
ported within  the  housing  thus  formed.  Also  in 
this  case  the  set  may  be  cooled  by  the  liquid  re- 

30  f rigerant  which  flows  from  a  part  of  the  condenser 
back  into  the  upper  part  of  the  compressor-motor 
housing  so  as  to  be  evaporated  again.  Owing  to 
the  small  dimensions  of  the  refrigerating  appa- 
ratus according  to  the  invention  it  is  possible  to 

35  locate  such  a  condenser-motor  set  in  a  compara- 
tively narrow  air  duct,  spacing  members  36  being 
arranged  between  the  rear  wall  of  the  cabinet 
and  the  wall  37  to  provide  the  necessary  space 
for  the  cooling  air.    In  this  embodiment  a  very 

40  strong  air  draught  is  brought  about  as  indicated 
by  the  arrows  so  that  the  heat  developed  may  be 
easily  dissipated  to  the  atmosphere  with  the  aid 
of  the  cooling  surface  of  the  set  without  the  neces- 
sity cf  employing  a  fan. 
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My  invention  relates  to  a  process  of  producing 
articles  by  an  injection  moulding  machine  from 
a  cellulose  ester  material,  more  particularly 
from  celluloid. 

In  a  machine  of  this  type  the  material  is  fed  5 
in  comminuted  condition  into  a  cylinder  and  is 
heated  therein  to  a  temperature  rendering  it 
plastic,  whereupon  the  material  is  injected  by  a 
plunger  through  a  nozzle  into  a  mould.  In  the 
mould,  the  material  cools  and  solidifies  immedi-  10 
ately  and  is  then  ejected  therefrom.  The  mate- 
rial operated  upon  in  this  manner  must  be  ca- 
pable of  being  heated  to  a  temperature  surpassing 
the  solidifying  point  sufficiently  to  enable  it  to 
completely  fill  the  cold  mould  before  solidifying  15 
therein.  For  this  reason,  it  has  been  common 
practice  prior  to  my  invention  to  raise  the  tem- 
perature of  the  heating  cylinder  through  which 
the  material  is  fed,  to  a  temperature  of  at  least 
300  centigrades.  20 

These  conditions  of  operation  have  precluded 
the  possibility  of  working  celluloid  in  injection 
moulding  machines,  as  this  material,  when  heat- 
ed to  a  temperature  in  excess  of  about  200  centi- 
grades and  subjected  to  pressure,  is  liable  to  ex-  25 
plode.  It  is  highly  desirable,  however,  to  use  cel- 
luloid in  injection  moulding  machines  as  this 
material  is  available  on  the  market  at  a  low 
price  and  has  very  favorable  properties,  such  as 
high  elasticity  and  strength,  a  high  electrical  30 
conductivity  and  insolubility  by  gasoline  and 
benzol. 

A  chemically  related  material,  to  wit  cellulose 
acetate,  has  been  successfully  moulded  in  injec- 
tion moulding  machines  as  this  material  is  ca-  35 
pable  of  resisting  much  higher  temperatures.  In 
order  to  render  it  sufficiently  plastic,  a  pulverized 
plastifier  is  added  thereto. 

Attempts,  however,  of  making  use  of  such  plas- 
tifiers  for  moulding  celluloid  in  an  injection  ma-  40 
chine  have  not  been  successful.  Experience  has 
shown  that  added  plastifiers  either  adversely  af- 
fect the  properties  of  the  moulded  articles  ren- 
dering the  same  turbid  and  soft  or,  if  added  in 
a  smaller  proportion,  are  incapable  of  increas-  45 
ing  the  plasticity  of  the  celluloid  within  the  per- 
missible temperature  limits  sufficiently  to  enable 
the  material  to  completely  fill  the  mould. 

I  have  found  that  cellulose  esters,  particularly 
celluloid,  can  be  successfully  operated  upon  in  an  50 
injection  moulding  machine,  if  the  material  is 
subjected  to  a  preparatory  treatment  by  bring- 
ing the  material  into  an  atmosphere  containing 
a  volatile  solvent.  In  this  atmosphere  the  ma- 
terial is  kept  sufficiently  long  to  soften  it  but  is  55 


removed  therefrom,  before  it  assumes  a  sticky  con- 
sistency, and  is  then  fed  into  the  injection  mould- 
ing machine.  If  the  raw  material  is  in  granu- 
lated condition,  the  preparatory  treatment  by 
vapors  of  aceton,  alcohol,  amyl  acetate  or  the 
like  will  take  about  ten  minutes.  Preferably,  the 
material  is  brought  into  a  closed  space  contain- 
ing the  solvent  but  is  kept  out  of  contact  there- 
with. The  heating  cylinder  of  the  injection 
moulding  machine  is  heated  to  so  low  a  tem- 
perature as  to  preclude  any  risk  of  explosion 
heating  the  celluloid  to  a  temperature  ranging 
from  90  to  150  centigrades,  preferably  to  a  limit 
in  the  neighbourhood  of  120  centigrades.  The 
article  so  produced  are  fully  homogeneous  and 
satisfactory  in  any  respect. 

While  my  invention  offers  the  greatest  advan- 
tages when  applied  to  celluloid,  it  is  applicable  to 
other  thermoplastic  cellulose  esters,  such  as  cel- 
lulose acetate  or  to  a  material  marketed  under 
the  trade  name  "Astralon." 

When  applied  to  such  materials  it  offers  the 
advantage  that  pulverized  plastifying  agents  need 
not  be  added  and  that,  therefore,  the  material 
need  not  be  pulverized  for  the  purpose  of  such 
addition.  Also,  it  permits  the  production  of 
transparent  articles  which  cannot  be  produced, 
when  a  pulverized  plastifying  agent  is  added. 

I  may  add  suitable  filling  materials  such  as 
wood  pulp,  fibrous  materials  or  the  like  to  the 
raw  material,  particularly  to  celluloid,  and  in  this 
event  subject  these  filling  materials  to  the  same 
preparatory  treatment.  This  may  be  done  by 
pulverizing  the  raw  material  by  admixing  the 
filling  material  and  by  subjecting  the  mixture  so 
obtained  to  the  preparatory  treatment  by  vapors 
of  solvents.  I  have  found  that  the  proportion  of 
the  filling  material  may  be  raised  up  to  50%  of 
the  mixture  without  adversely  affecting  the  prop- 
erties of  the  articles  so  produced. 

The  duration  of  the  preparatory  treatment 
must  be  so  limited  that  the  material  will  not 
swell  and  will  not  become  sticky.  Otherwise,  the 
articles  produced  therefrom  would  remain  soft 
and  sticky  and  would  be  difficult  to  remove  from 
the  mould. 

An  example  of  my  improved  process  will  now 
be  described  by  reference  to  the  accompanying 
drawing  in  which  an  injection  moulding  machine 
and  means  for  the  performance  of  the  prepara- 
tory treatment  are  illustrated. 

Waste  celluloid  in  form  of  chips  and  sheets  is 
so  comminuted  that  the  largest  particles  may 
freely  pass  through  the  lower  mouth  of  the  hop- 
per 10  of  the  injection  moulding  machine.  This 
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machine  comprises  a  cylinder  1 1  into  which  the 
thermoplastic  material  may  be  fed  through  the 
hopper  10.  The  cylinder  is  provided  with  a  heat- 
ing jacket  12,  whereby  the  material  fed  into  the 
cylinder  is  heated  to  plastic  condition,  and  ter- 
minates in  a  nozzle  13,  which  may  be  pressed 
against  the  mouth  of  a  mould  !4.  The  material 
fed  into  the  cylinder  i  I  is  injected  in  plastic  con- 
dition into  the  mould  through  the  nozzle  13  by 
the  piston  15.  After  the  material  injected  into 
the  mould  has  solidified,  the  mould  is  opened 
and  the  finished  article  is  ejected  therefrom.  At 
the  same  time,  the  piston  15  is  withdrawn  and 
new  material  fed  into  the  cylinder  through  the 
hopper  10  for  the  subsequent  cycle  of  operation. 
As  machines  of  this  kind  are  well  known  in  the 
art,  as  detailed  description  thereof  may  be  dis- 
pensed with. 

Numerous  attempts  have  been  made  prior  to 
my  invention  to  work  on  celluloid  in  machines 
of  this  kind,  as  this  material  has  numerous  valu- 
able properties  and  is  available  on  the  market  at 
a  low  price.  These  attempts  have  not  met  with 
success,  however,  as  celluloid  must  not  be  heated 
beyond  a  temperature  of  about  200°  C  and,  at 
this  temperature,  is  not  sufficiently  plastic  to 
completely  fill  the  mould,  since  it  solidifies  there- 
in prematurely.  I  have  found  that  the  prepara- 
tory treatment  described  hereinabove  fully  rem- 
edies this  condition. 


I  may  carry  out  this  treatment  by  means  of  a 
rotary  drum  16  mounted  on  a  horizontal  sta- 
tionary axle  1 7 .  The  drum  which  is  provided  with 
an  opening  and  may  be  sealed  by  a  cover  plate  18, 

5  is  charged  with  a  suitable  quantity  19,  e.g.  60 
pounds,  of  the  comminuted  celluloid.  An  open 
container  20  mounted  on  the  stationary  shaft  17 
within  the  drum  is  filled  with  a  suitable  solvent, 
for  instance,  with  one  quart  of  aceton  or  alcohol. 

10  Then,  the  drum  is  sealed  and  is  rotated  for  about 
twenty  minutes.  This  process  is  carried  out  at 
normal  temperature.  Then,  the  cover  18  is 
opened  and  the  material  is  discharged  into  the 
hopper  10  which  is  then  closed  by  a  cover  plate 

15  21. 

The  period  of  time  over  which  the  preparatory 
treatment  of  the  material  1 9  should  be  extended 
varies  with  the  nature  of  the  material  and  of  the 
solvent  and  may  be  readily  determined  by  experi- 

20  ments.  It  must  be  so  chosen  as  to  reduce  the 
softening  temperature  of  the  material  sufficiently 
to  secure  a  complete  filling  of  the  mould  14  with- 
out, however,  rendering  the  material  so  soft  that 
the  articles  will  remain  sticky.    Care  must  be 

25  taken  to  prevent  the  material  from  coming  into 
contact  with  the  liquid  solvent.  As  stated  here- 
inabove, the  material  1 9  may  contain  a  suitable 
proportion  of  filling  materials  unless  it  is  desired 
to  produce  transparent  articles. 

o0  GERHARD  KIRCHNER. 


PUBLISHED                             G.  KIRCHNER  Serial  No. 

PROCESS  OF  PRODUCING  ARTICLES  BY  Q_ 

APRIL  27     1943.                  AN  INJECTION  MOULDING  MACHINE  0«JO,000 

Filed  June  5,  1940 


BY  A.  P.  C. 


/nventor 


Published  Apr.  27,  1943 


Serial  No.  339,015 


ALIEN   PROPERTY  CUSTODIAN 

PROCESS  OF  MANUFACTURING  SODIUM 
CYANIDE 

David  Kusman,  Brussels,  Belgium;  vested  in  the 
Alien  Property  Custodian 

No  Drawing.   Application  filed  June  5,  1940 


The  present  invention  relates  to  the  manu- 
facture of  sodium  cyanide  by  direct  neutralisa- 
tion of  caustic  soda  with  hydrocyanic  acid. 

The  neutralisation  of  caustic  soda  by  means  of 
hydrocyanic  acid  is  usually  carried  out  by  leading 
a  current  of  gaseous  hydrocyanic  acid  into  a 
more  or  less  concentrated  solution  of  caustic  soda. 
A  solution  of  sodium  cyanide  is  obtained  and, 
after  evaporating  same  under  vacuum,  cyanide 
may  be  collected  in  powder  form. 

It  is  not  possible  however  to  obtain  a  pure 
product  in  this  manner,  as  sodium  cyanide  is  not 
stable  when  in  solution.  Towards  the  end  of  the 
neutralisation  process  a  partial  decomposition 
tends  to  take  place  and  this  tendency  increases 
as  the  temperature  rises.  The  decomposition  is 
made  apparent  by  darkening  of  the  color  of  the 
product  which  becomes  more  and  more  brown  as 
the  duration  of  evaporation  is  longer.  Now  the 
amount  of  water  to  be  evaporated  at  low  tem- 
perature is  considerable,  as  the  amount  of  water 
in  which  the  caustic  soda  is  dissolved  is  increased 
by  a  further  amount  resulting  from  the  neutrali- 
sation reaction: 

NaOH+HCN=NaCN+H20 

If  browning  of  the  solution  is  to  be  avoided  a 
substantial  amount  of  caustic  soda  must  be  al- 
lowed to  remain  in  the  solution,  so  that  in  the 
final  product  obtained  by  dry  evaporation  the 
NaCN  content  hardly  exceeds  90%. 

In  order  to  dispense  with  evaporation  and  the 
consequent  inconveniences,  it  has  been  proposed 
to  carry  out  neutralisation  by  reacting  hydro- 
cyanic acid  with  solid  anhydrous  caustic  soda  in 
powder  or  in  flake  form,  towards  200°  C.  It 
was  though  that  at  that  temperature  there  would 
be  no  browning  of  the  product,  the  water  formed 
by  the  reaction  being  directly  converted  into  va- 
por. This  however,  is  not  always  the  case  and 
moreover  this  method  only  makes  it  possible  to 
convert  up  to  60%  of  the  caustic  soda  treated. 
In  order  to  obtain  a  richer  product  it  is  necessary 
again  to  crush  the  mass  and  again  to  saturate 
same  with  hydrocyanic  acid,  these  operations 
often  having  to  be  repeated  several  times.  This 
method  accordingly  is  complicated  and  unrelia- 
ble; it  requires  a  large  number  of  absorption  re- 
ceptacles and  the  use  of  elevated  temperatures 
which  is  not  without  danger  with  a  gas  of  the 
nature  of  hydrocyanic  acid. 

It  has  also  been  proposed  to  neutralise  with 
hydrocyanic  acid  a  concentrated  (1:1)  aqueous 
solution  of  caustic  soda,  then  to  precipitate  by 
alcohol  the  resulting  sodium  cyanide,  subject  to 
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filtration  and  dry  in  vacuo  the  crystals  obtained. 
The  filtrate  is  added  to  a  further  amount  of  caus- 
tic soda,  then  the  alcohol  present  is  separated 
by  decantation  in  order  to  recuperate  as  much  as 
possible  thereof.  Besides  requiring  the  interven- 
tion of  a  foreign  reagent,  namely  alcohol,  of 
which  a  certain  quantity  is  lost,  this  method  does 
not  entirely  dispense  with  evaporation,  since  it 
still  is  necessary  to  eliminate  the  water  that  ac- 
cumulates as  a  result  of  the  reaction: 

NaOH+HCN=NaCN+H20 

The  amount  of  water  thus  freed  is  0.368  Kg.  per 
Kg.  of  sodium  cyanide  which  is  not  negligible. 

The  object  of  the  present  invention  is  to  avoid 
the  above  inconveniences  and  to  obtain  a  white, 
high-grade  product  without  losing  any  of  the  ma- 
terials used  as  reagents. 

In  accordance  with  this  invention  hydrocyanic 
acid  is  reacted  with  caustic  soda  in  crystal  form, 
in  presence  of  as  little  water  as  possible.  Under 
these  conditions  the  caustic  soda  crystals 
(NaOH.H20)  are  converted  into  sodium  cyanide 
crystals  (NaCN.2H20)  without  freeing  any  water, 
according  to  the  reaction: 

NaOH.H20+HCN=NaCN.2H20 

Thus  is  avoided  the  necessity  of  evaporating 
which,  in  former  processes,  was  due  to  the  con- 
tinuous freeing  of  water  in  the  course  of  the  re- 
action. 

In  carrying  out  the  new  process,  I  dissolve  at 
an  elevated  temperature  anhydrous  caustic  soda 
in  an  amount  of  water  proportioned  to  obtain 
a  60  to  69%  NaOH  concentration.  The  69  %  pro- 
portion corresponds  theoretically  to  the  formation 
of  crystals  without  excess  water,  but  in  actual 
practice  a  slight  water  excess  is  not  only  toler- 
able but  is  desirable  in  order  to  keep  in  solution, 
in  presence  of  the  cyanide,  a  little  caustic  soda 
that  counteracts  the  tendency  to  browning. 

The  60-69%  caustic  soda  solution  is  cooled  and 
crystallises  at  18°  C,  forming  hydrate  NaOH.IfcO. 
This  crystalline  mass,  while  subjected  to  cooling 
and  continuous  stirring,  eagerly  absorbs  hydro- 
cyanic acid,  and  is  rapidly  and  completely  neu- 
tralised. 

When  the  crystals  have  been  converted  into 
sodium  cyanide,  the  mass  is  drained  to  separate 
the  small  excess  of  water  and  caustic  soda. 

The  cyanide  crystals  are  white  and  they  can 
be  readily  dehydrated  by  heating  in  vacuo  to  a 
temperature  of  40  to  703C.  A  white  powder  is 
obtained,  which  contains  98%  or  more  of  NaCN 
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and  is  suitable  for  use  either  as  it  is,  or  after  be- 
ing compressed  into  tablets. 

Example 

106  gr.  of  caustic  soda  are  dissolved  in  71  gr. 
water  at  elevated  temperature,  towards  90°C, 
then  the  mass  is  allowed  to  crystallise  while  cool- 
ing and  stirring.  Neutralisation  is  effected  by 
68  gr.  of  hydrocyanic  acid  gas,  while  cooling  and 
stirring  are  continued  in  order  to  disperse  the 
heat  evolved  by  the  neutralising  reaction.  After 


draining,  there  are  collected  145  gr.  of  crystals 
(NaCN.2H20)  which,  after  being  dehydrated  in 
vacuo,  yield  82  gr.  NaCN  at  98%. 

The  mother  liquor  drained  is  added  to  the 
5  caustic  soda  used  for  the  next  operation. 

The  process  may  also  be  carried  out  with  hy- 
drocyanic acid  in  liquor  form,  provided  the  tem- 
perature be  kept  under  its  vaporising  point 
(26°C). 

10  DAVID  KUSMAN. 
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The  invention  concerns  the  manufacture  of 
pencil-leads  (Graphite-clay-leads,  copy-leads, 
coloured-leads,  and  others)  and  consists  intrin- 
sically therein  that  the  preparation  of  the  raw 
material  by  airing  and  the  moulding  of  the  plas-  5 
tic  material  with  air  take  place  in  direct  suc- 
cession. 

In  the  manufacture  of  pencil-leads,  it  is  known 
how  to  remove  the  air  contained  in  the  lead 
material  before  and  during  the  pressing  of  the  10 
lead.  In  contrast  to  this,  according  to  the  pro- 
posed method,  both  the  raw  material  during 
preparation  and  the  lead  mass  made  plastic  by 
compression  and  moulding  are  continually  aired. 
And  the  manner  of  working  is  so  regulated  that  15 
preparation  plus  airing  and  moulding  plus  airing 
occur  in  a  continuous,  uninterrupted  working 
procedure. 

The  diagram  illustrated  in  schematic  delinea- 
tion an  apparatus  serviceable  for  the  execution 
of  the  invention  in  which  known  elements  and 
new  constituents  are  united  in  a  complete  ag- 
gregate. 

In  the  manner  already  known,  a  slantingly 
placed  mixing  drum  3  is  connected  at  the  upper 
end  with  the  feeding  funnel  I  by  a  clough  2 
and  at  the  lower  end  with  the  ejection  apparatus 
7.  Besides  that  it  is  supplied  with  an  air  exhaust 
pipe  6  in  the  lower  front  face. 

According  to  the  invention,  a  screw-propeller 
4  is  placed  on  the  drum  axle  near  the  low  laid 
end  of  the  same.  The  arrangement  is  so  pre- 
pared that  the  screw-propeller  is  situated  in  the 
precincts  of  a  holed  or  slit  dividing-plate  5  which  o5 
is  inserted  in  the  lower  end  of  the  drum  between 
the  drum  and  the  ejection  apparatus. 

The  execution  of  the  invention,  with  the  help 
of  the  delineated  and  described  apparatus,  occurs 
in  the  following  way:  40 

The  raw  material,  compounded  and  prepared 
in  the  usual  way,  is  caught  by  the  entry  clough 
2  on  the  way  through  the  feeding  funnel  I  and 
is  transported  in  bits  to  the  mixing  drum.  In 
the  working  up  of  the  material  taking  place  45 
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there,  a  continuous  airing  occurs  while  the  mass 
is  repeatedly  broken  up  by  the  mixing  implements 
and  the  air  is  sucked  out  of  the  drum  through 
the  pipe  6.  Thereby  not  only  the  inner  space 
of  the  drum  is  aired  but  also  the  material  coming 
into  the  drum  to  be  broken  up.  With  the  entry 
of  the  material,  a  new  quantity  of  air  is  admitted 
to  the  drum. 

The  prepared  material  arriving  at  the  lower 
end  of  the  drum  is  caught  there  by  the  screw- 
propeller  4  and  pressed  continuously  through  the 
dividing-plate  5  in  order  to  reach  the  ejection 
apparatus  7.  On  entering  this  apparatus,  the 
prepared  material  is  broken  up  into  thin  skeins 
corresponding  to  the  passage's  transverse  diam- 
etre  of  the  plate  5.  Now  the  skeins  of  material 
are  caught  by  the  volute  working  in  the  ejection 
apparatus,  assembled  and  extensively  compressed. 
Before  the  assembling  and  compression,  the 
skeins  of  material  are  aired  again.  For  that 
purpose,  there  is  an  air  drain,  not  shown  on 
the  diagram,  which  branches  off  from  the  ejection 
apparatus  7  underneath  the  dividing-plate  5  and 
empties  outside  the  drum  in  the  exhaust  pipe  6. 

On  the  lower  end  of  the  ejection  apparatus 
7  a  matrice  die  8  is  arranged  through  which  the 
material  is  squeezed  in  order  to  be  pressed  into 
staves  of  the  lead  strength  in  the  usual  way. 

The  manner  of  working  described  takes  place 
in  an  uninterrupted  procedure.  The  raw  mate- 
rial conducted  from  the  feeding  funnel  I  is  pre- 
pared in  the  drum  3  and  worked  up  into  plas- 
ticity in  the  ejection  apparatus  between  the  di- 
viding plate  5  and  the  matrice  die  8.  During 
the  course  of  work  which  forms  a  closed  whole, 
the  material  is  aired  continually  at  the  time  it 
is  being  prepared.  The  material  already  pre- 
pared arriving  at  the  matrice  die  8  is  in  a  state 
of  being  extensively  aired  and  hence  in  a  state 
of  high  compression  and  can  be  pressed  through 
the  matrice  die  with  comparatively  small  pres- 
sure supply  in  order  thereby  to  form  the  desired 
leads. 
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This  invention  relates  to  a  thermal  pump,  the  ber  I  is  separated  from  the  space  7  to  which  is 
volume  of  the  working  chamber  of  which  is  varied  supplied  the  auxiliary  liquid  necessary  to  oper- 
by  a  heated  fluid.  According  to  the  invention  the  ate  the  pump,  by  a  resilient  wall  6.  The  space 
working  chamber  of  the  pump  is  separated  from  7  is  in  open  communication  with  the  liquid  con- 
the  fluid  chamber  by  a  resilient  wall  and  the  tainer  8  through  the  openings  9  and  10.  On  the 
decrease  in  volume  of  the  working  chamber  is  top  of  the  container  8  is  located  a  heated  tube 
brought  about  by  heating  the  fluid  and  corre-  11.  A  displacer  12  is  arranged  in  the  container  8 
spondingly  increasing  the  pressure  in  the  fluid  and  serves  to  reverse  the  suction  stroke  or  corn- 
chamber,  but  to  increase  the  volume  of  the  pression  stroke.  The  container  8  is  associated 
working  chamber  with  the  aid  of  a  displacer  in  with  the  cover  plate  1 5  of  the  working  chamber  I 
cooperating  with  the  fluid  the  latter  is  moved  through  a  rocking  lever  system  13,  14.  The  two 
away  from  the  zone  of  the  heat  source,  so  that  pairs  of  levers  1 3  and  1 4  are  connected  with  each 
as  a  result  of  the  subsequent  cooling  the  pressure  other  by  a  spring  1 6  in  the  manner  as  shown  in 
in  the  fluid  chamber  is  decreased.   In  this  man-  Fig.  1. 

ner  a  pump  is  obtained  with  the  aid  of  sim-  15  In  the  position  of  rest  the  chambers  7  and  8 
pie  means  in  which  the  heat  source  for  the  aux-  are  completely  filled  with  auxiliary  liquid  up  to 
iliary  fluid  may  remain  continuously  in  opera-  the  point  A.  By  applying  heat  to  the  upper  end 
tion.  For  this  reason  the  pump  according  to  the  of  the  liquid  container  8,  the  liquid  is  caused  to 
invention  lends  itself  particularly  to  such  cases  evaporate  and  the  pressure  produced  thereby  is 
where  a  pumping  effect  is  brought  about  with-  20  transmitted  to  the  working  chamber  I  of  the 
out  employing  auxiliary  means  for  putting  the  pump.  The  resilient  wall  8  is  compressed  so  that 
heat  source  in  and  out  of  operation.  The  ar-  the  liquid  filling  the  working  chamber  I  is  forced 
rangement  according  to  the  invention  may,  for  out  through  the  pressure  conduit  3.  Owing  to 
instance,  be  employed  to  advantage  as  a  pump  the  evaporation  of  the  liquid,  the  latter  assumes 
for  circulating  the  solution  in  absorption  refrig-  25  the  level  B.  At  the  end  of  the  compression  stroke 
erating  apparatus  of  the  continuous  type,  in  the  displacer  12  is  in  the  position  B',  C.  The 
which  case  the  heat  necessary  for  the  operation  arrangement  is  so  dimensioned  that  the  quantity 
of  the  pump  may  be  supplied  by  any  suitable  heat  of  liquid  contained  between  the  points  B  and  C 
source,  such  as,  for  instance,  by  the  generator  is  such  as  to  fill  up  as  soon  as  the  displacer  12 
of  the  absorption  apparatus.  The  arrangement  30  has  reached  the  position  B',  C  the  space  between 
according  to  the  invention  is  so  designed  that  the  points  C,  C.  Upon  the  upward  movement 
the  operating  fluid  of  the  pump  is  heated  up  to  of  the  displacer,  the  auxiliary  liquid  in  the  con- 
such  an  extent  as  to  develop  during  the  compres-  tainer  8  is  therefore  out  of  the  direct  heat  con- 
sion  stroke  of  the  pump  vapors  in  order  to  at-  tact  with  the  heating  surface.  Consequently, 
tain  the  desired  increase  in  pressure.  The  heat-  35  the  vapors  produced  as  a  result  of  the  heating 
ing  surface  of  the  fluid  chamber  is  preferably  of  the  liquid  condense  again  on  the  air-cooled 
arranged  at  the  upper  end  of  the  liquid  cham-  surface  17  so  that  the  pressure  prevailing  in  the 
ber,  the  displacer  in  the  central  portion  and  the  spaces  7  and  8  decreases.  Accordingly,  a  suction 
working  chamber  of  the  pump  in  the  lower  end  effect  is  exerted  on  the  working  chamber  I  of 
of  the  liquid  chamber.  40  the  pump  which  causes  the  space  I  to  increase 

In  the  accompanying  drawings  are  shown  two  and  draws  in  the  liquid  supplied  through  the 

embodiments  of  the  invention  in  diagrammatic  suction  conduit  2.    As  soon  as  the  inclined 

form  in  which  position  of  the  lever  system  13,  14  is  exceeded 

Fig.  1  is  a  vertical  sectional  view  of  the  heat  upon  the  movement  of  the  cover  plate  15  in  the 

pump  according  to  the  invention.  45  upward  direction,  the  displacer  12  is  brought 

Fig.  2  shows  an  elevational  view  partly  in  sec-  again  automatically  into  the  lower  position.  In 

tion  of  a  modified  form  of  the  heat  pump.  this  manner  the  liquid  is  displaced  again  from 

Fig.  3  shows  the  heat  pump  as  applied  to  an  the  space  C,  C  in  the  upward  direction  so  that 

absorption  refrigerating  apparatus  of  the  con-  it  comes  again  into  direct  heat  contact  with  the 

tinuous  type.  50  heating  surface  1 1,  and  the  compression  stroke  of 

Referring  to  the  drawings,  I  denotes  the  work-  the  pump  is  then  repeated.  The  form  of  the  in- 

ing  chamber  proper  of  the  pump  to  which  are  vention  shown  in  Fig.  1  is  characterized  by  the 

connected  a  suction  conduit  2  and  a  pressure  con-  fact  that  the  movable  parts  of  the  pump  are 

duit  3  in  which  are  arranged  the  corresponding  completely  surrounded  by  rigid  walls.  This  is  of 

valves  4  and  5  respectively.  The  working  cham-  55  particular  advantage,  since  the  pump  is  thus 
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completely  protected  against  external  mechanical 
influences. 

Fig.  2  shows  a  somewhat  modified  form  of  the 
invention.  1 1  denotes  the  heated  tube  con- 
nected to  the  pump.  1 7  is  the  condensation  sur- 
face of  the  pump.  To  the  rod  1 4  of  the  rocking 
lever  system  is  secured  the  plate  22  which  forms 
together  with  the  resilient  wall  2 1  the  lower  clo- 
sure of  the  working  chamber  23  of  the  pump. 
The  rod  14  is  secured  to  the  upper  cover  plate  25 
of  the  working  chamber  24  proper  of  the  pump. 
26  denotes  a  resilient  wall  of  the  pump  and  27 
the  stationary  bottom  of  the  working  chamber  21 
to  which  are  connected  the  pressure  conduit  28 
and  the  suction  conduit  29. 

Fig.  3  shows  as  an  embodiment  of  the  inven- 
tion an  absorption  refrigerating  apparatus  of  the 
continuous  type  provided  with  a  pump  40,  41  de- 
signed according  to  the  invention.  This  pump 
serves  to  circulate  the  solution.  31  is  the  gen- 
erator of  the  absorption  apparatus.  The  vapors 
developed  in  the  generator  31  pass  through  a 
rectifier  into  the  condenser  33,  from  where  the 
liquefied  refrigerant  flows  through  a  throttle  valve 
34  into  the  evaporator  35  arranged  in  the  cooling 
chamber.  The  vaporous  refrigerant  then  passes 
from  the  evaporator  35  into  the  air-cooled  ab- 
sorber   36.     The    vaporous    refrigerant  flows 


through  the  conduit  43  and  the  conduit  39  wound 
around  the  part  41  of  the  pump.  This  Part  of 
the  pump  is  thus  additionally  cooled  by  the  cold 
refrigerant  vapors.  The  conduit  42  serves  to  ra- 
ff move  the  liquid  absorbent  which  might  be  en- 
trained with  the  liquid  refrigerant  into  the  evap- 
orator. 44  and  45  denote  the  conduits  leading 
to  the  pump  40  and  through  which  the  rich  so- 
lution is  forced  by  the  pump  40  through  the  heat 
10  exchanger  37  into  the  generator  31.  The  poor 
solution  passes  again  through  the  conduit  46  and 
the  float-operated  valve  38  back  into  the  absorber 
36.  The  heated  tube  48  of  the  part  41  of  the 
pump  extends  into  the  passageway  47  of  the 
15  generator  3 1  heated  by  a  gas  flame.  In  this  case 
the  pump  is  therefore  heated  by  the  waste  gases 
of  the  generator. 

The  condensation  surface  of  the  part  4 1  of  the 
pump  is  intensely  cooled  by  the  vaporous  refrig- 
20  erant  flowing  from  the  evaporator  to  the  absorber. 
By  suitably  dimensioning  the  condensation  sur- 
face the  number  of  strokes  of  the  pump  may  be 
varied  at  the  same  time  in  accordance  with  the 
quantity  of  vaporous  refrigerant. 
2a  To  create  the  desired  pressure  within  the  pump 
suitable  solutions  may  be  employed  as  an  operat- 
ing fluid. 
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The  present  invention  relates  to  a  method  of 
protecting  plants  against  frost. 

To  protect  plants  against  the  danger  of  frost 
it  has  already  been  proposed  to  smear  or  spread 
upon  the  plants  foams  of  aqueous  liquids  or  of 
solutions  of  salts  which  reduce  the  freezing  point 
or  develop  heat  during  crystallizing  out.  These 
foams  consist,  as  far  as  their  volume  is  concerned, 
largely  of  air.  The  liquid  wall  between  the  in- 
dividual air  bubbles  is  thin  in  proportion  to  the 
diameter  of  the  air  bubble.  According  to  the 
magnitude  the  volume  of  air  is  10-25  times  as 
large  as  that  of  the  liquid  in  these  foams.  With 
a  proportion  of  10  only  an  average  wall  thickness 
of  the  cells  of  about  0.01  to  0,02  mm  is  calculated 
for  a  foam  the  individual  cells  of  which  have  a 
diameter  of  about  1  mm.  At  points  where  the 
walls  of  two  or  more  cells  touch  each  other,  i.  e. 
at  the  edges  and  corners,  accumulations  of  liquid 
are  formed,  whereas  towards  the  middle  the  foam 
foils  become  colloidally  thin.  This  is  obtained 
by  the  fact  that  in  the  liquid,  i.  e.  the  water,  a 
foam  former  or  producer  is  solved  which  re- 
duces the  surface  tension  of  the  liquid  and  there- 
by allows  the  formation  of  liquid  films  of  such 
small  wall  thicknesses.  If  the  outside  tempera- 
ture reaches  the  freezing  point,  the  outermost 
layer  of  the  foam  enveloping  the  plants  first 
solidifies.  This  freezing  process  very  slowly  pro- 
ceeds to  the  plant  itself.  A  firmly  coherent  coat- 
ing, however,  is  not  formed.  It  has  been  shown, 
moreover,  that  the  foam  solidifies  in  the  state  of 
snow.  This  snow  is  finer,  i.  e.  of  smaller  crys- 
tals, than  ordinary  snow.  As  is  well  known  snow 
neither  forms  a  hindrance  for  the  breathing  nor 
for  the  other  processes  of  the  plant.  It  is  re- 
markable that  on  rethawing  the  foam  assumes 
again  its  original  state. 

In  practically  carrying  out  the  method  accord- 
ing to  the  invention  it  has  been  found  that  in 
some  cases  a  success  is  obtained,  whereas  in  an 
inexplicable  manner  this  method  often  failed, 
particularly  in  connection  with  plants  which  are 
highly  sensitive  against  frost. 

Now,  the  main  object  of  the  present  invention 
is  to  obtain  in  all  cases  a  positive  success  with 
such  foams.  This  is  obtained  by  using  foams  the 
freezing  point  of  which  lies  as  near  as  possible 
to  0°  C. 

If  for  instance  a  plant  enveloped  with  a  foam 
was  subjected  to  an  outside  temperature  of  —10° 
C,  it  took  1-2  hours  until  the  temperature  of  the 
foam  sunk  to  the  freezing  point.  The  tempera- 
ture remained  for  a  further  1-2  hours  at  the 
freezing  point  until  then  it  slowly  sunk  further. 


The  damages  caused  by  frost  mainly  are  due 
to  the  fact  that  the  liquids  in  the  tissue  of  the 
plants,  mostly  consisting  of  water,  freeze  and  the 
ice  formed  thereby  prevents  the  circulation  of 

5  the  juice  and,  moreover,  tears  the  tissue  by  its 
expansion.  Now,  these  liquids  do  not  consist  of 
pure  water,  but  of  aqueous  solutions  the  freezing 
point  of  which  lies  lower  than  that  of  pure  water, 
i.  e.  lower  than  0°  C.   A  portion  of  these  liquids, 

10  representing  less  concentrated  molecular  solu- 
tions, has  a  freezing  point  which  lies  a  little 
below  0°  C.  If  the  temperature  is  below  this 
freezing  point  these  liquids  freeze  to  ice.  If  other 
liquids  still  maintain  their  liquid  state  such  par- 

15  tial  ice  formation  is  already  sufficient  to  injure 
or  even  kill  the  plant.  Whereas,  therefore,  a 
temperature  of  0°  C  cannot  yet  be  harmful  to 
the  plant,  the  freezing  of  some  liquids  soon  starts 
on  sinking  of  the  temperature.    At  a  tempera- 

80  ture  below  —1°  for  instance  such  a  large  portion 
of  the  liquid  is  frozen  already  that  the  plant  is 
seriously  injured  or  killed. 

This  prooves  that  the  protecting  effect  of  a 
foam  is  no  longer  present  if  the  freezing  point 

2-5  of  the  foam  lies  below  the  critical  temperature  of 
the  plants  to  be  protected.  If  first  of  all  during 
sinking  of  the  temperature  of  the  foam  to  the 
freezing  point,  a  certain  protecting  effect  is  ob- 
tained, just  the  further  protecting  effect  of  the 

30  frozen  foam  is  rendered  illusory,  if  indeed  the 
plants  are  protected  against  further  sinking  of 
the  temperature  by  the  frozen  foam,  are,  how- 
ever, already  in  a  harmful  range  of  temperature. 
Very  small  differences  are  hereby  a  matter  of 

35  consequence  and,  therefore,  it  is  within  the  es- 
sence of  the  present  invention  that  the  freezing 
temperature  of  the  foam  forming  liquid  lies  as 
near  as  possible  the  freezing  point  of  pure  water. 
On  the  basis  of  this  knowledge  it  has  been 

40  proved  to  be  wrong  to  add  any  salts  to  the  liquid. 
As  is  well  known  each  kind  of  additional  of  sol- 
uble substances  causes  a  depression  of  the  freez- 
ing point.  By  the  heat  abstraction  under  partial 
crystallisation  according  to  the  French  patent 

45  840,346,  the  freezing  point  is  more  slowly  reached 
indeed,  but  this  freezing  point  lies  at  a  tempera- 
ture of  below  —1°  to  —3°,  so  that  then  the  plants 
to  be  protected  are  already  within  the  dangerous 
range. 

50  In  practice  the  waters  available  for  the  foam 
formation  must  be  known  in  respect  to  this.  It 
is  only  necessary  to  have  the  freezing  point  tested 
at  a  suitable  point  of  time  to  know  which  water  is 
to  be  used  for  the  formation  of  the  foam  in  the 

55  moment  of  danger  by  frost. 
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It  has  been  found  that  water  may  be  rendered 
suitable  for  this  method  also  by  chemically  elim- 
inating therefrom  solved  substances.  This  puri- 
fication also  may  be  obtained  by  freezing  out,  or 
distillation  and  condensation. 

Ordinary  snow-  or  rain-water  is  particularly 
suitable  for  this  method.  If  such  water  is  avail- 
able in  cisterns  or  collecting  tanks  it  is  the  best 
water  to  be  used  for  this  purpose.  Relatively 
small  quantities  of  water  are  required.  The  foam 
has  a  volume  of  15-20  times.  By  adding  rain,  or 
snow-water  to  other  water  the  solved  substances 
may  be  diluted  so  far  that  the  freezing  point  will 
not  be  too  far  below  0°  C. 

For  the  production  of  foam  in  large  quantities 
the  well  known  apparatus,  serving  for  fire  ex- 
tinguishing by  foam,  are  sufficient.  For  smaller 
quantities  of  foam  more  simple  stirring  appa- 
ratus, filter  tubes  and  so  on  may  be  used. 

Saponine  and  the  various  other  well  known 
substances  may  serve  as  foam  formers  or  pro- 
ducers which,  when  added  in  small  amounts  to 
the  water,  effect  the  foaming.  In  this  case  also 
care  is  to  be  taken,  that  the  contents  of  foam 
formers  or  producers  are  so  chosen  as  to  add  as 
little  as  possible  in  depressing  the  freezing  point. 

Example 

Three  groups  of  10  azaleae  covered  with  foam 
were  subjected  to  a  temperature  of  —10°  C.  In 
group  1  each  plant  was  enveloped  by  foam  con- 
sisting of  rain-water  containing  0.5%  of  sapo- 
nine. In  group  2  each  plant  was  enveloped  by  a 
foam  consisting  of  tap- water  containing  0.5%  of 
saponine.  In  group  3  each  plant  was  enveloped 
by  a  foam  consisting  of  well-water  containing 
0.5%  of  saponine.  The  rain-water,  the  tap-wa- 
ter and  the  well-water  each  containing  0.5%  of 
saponine  had  freezing  points  of  —0.2',— 0.5°  and 
1.5  C  respectively.  In  the  moment  the  three 
foams  were  applied  to  the  plants  they  had  a 
temperature  of  12°  C.  Then  it  took  about  one 
hour  until  the  foams  enveloping  the  individual 
plants  reached  the  freezing  point  measured  at 
the  plant.  On  this  freezing  point  the  foams  were 
maintained  for  about  2  hours,  whereby  the  foams 
gradually  solidified  to  a  coherent  snow.  Then 
the  plants  were  brought  into  a  room  again  hav- 


ing a  temperature  of  several  degrees  above  the 
freezing  point.  It  was  found  that  after  thawing 
and  removing  of  the  foam  no  alteration  was  to 
be  ascertained  with  the  first  group  of  plants.  The 
5  plants  of  group  2  were  partially  attacked,  but  soon 
recovered.  All  plants  of  group  3  were  attacked. 
Four  plants  were  killed  by  the  frost. 

It  was  found,  moreover,  that  the  heat  protect- 
ing effect  of  the  foam  might  considerably  be  in- 

i<>  creased  if  oils  or  fats  of  mineral,  vegetable  or 
animal  origin  were  introduced  into  the  foam  in 
the  form  of  small  drops.  For  these  purposes  it 
is  necessary  that  in  the  moment  of  the  foam  for- 
mation the  oil  or  fat  is  emulsified  in  the  water 

1 5  to  be  formed  to  foam  which  also  still  contains  the 
foam  former,  for  instance  0.5%  of  saponine.  This 
may  preferably  be  effected  by  combining  the  dis- 
persion of  the  air  in  the  water  by  pressing  in  the 
air  by  way  of  porous  walls  stirring  or  other  well 

20  known  methods  with  the  emulsification  of  the 
oil.  As  far  as  the  oils  and  fats  are  concerned 
the  condition  is  to  be  fulfilled  that  they  contain 
no  water  soluble  constitutents  which  may  cause 
a  depression  of  the  freezing  point.   In  a  rather 

■25  simple  manner  this  may  be  effected  by  previously 
stirring  with  water  the  oil  to  be  used,  whereby 
the  soluble  constituents  pass  into  the  water.  Only 
if  it  is  absolutely  sure  that  no  soluble  substances 
in  the  oil  depressing  the  freezing  point  are  in- 

:;o  troduced  into  the  water  to  be  foamed,  the  for- 
mation of  the  foam  may  take  place. 

So  for  instance  an  acid  containing  paraffine  oil 
was  introduced  into  a  foam  in  the  manner  de- 
scribed above.  50  gr  of  paraffine  oil  were  strong- 

."..-)  ly  stirred  with  1  liter  of  rain-water  containing  5 
gr  of  saponine  serving  as  foam  former.  A  solid 
foam  with  embedded  drops  was  formed  having  a 
freezing  point  of  0.9°  C.  If  the  paraffine  oil  was 
sufficiently  freed  from  the  acid  by  previously 

40  treating  the  oil  with  water,  the  freezing  point 
of  the  foam  still  was  0.2°  c.  Tests  carried  out 
with  azaleae  in  the  manner  described  above 
proved  that,  when  using  the  first  mentioned  foam, 
some  of  the  plants  were  damaged  or  injured,  and 

45  that,  when  using  the  last  mentioned  foam,  the 
plants  after  treatment  were  fresher  than  after 
treating  with  water  containing  no  paraffine. 

LEO  LOWENSTEIN. 


Published  Apr.  27,  1943 


Serial  No.  340,441 


ALIEN   PROPERTY  CUSTODIAN 


METHODS  OF  SEALING  ELECTRIC 
DISCHARGE  VESSELS 

Rudolf  Scharfnagel,  Stuttgart,  Germany;  vested 
in  the  Alien  Property  Custodian 

Application  filed  June  14,  1940 


As  is  well  known  the  casing  or  envelope  of 
electric  discharge  vessels  may  be  composed  of  two 
parts  sealed,  welded  or  soldered  together,  thus  in- 
suring the  necessary  vacuum  tightness,  or  a  cover 
may  be  arranged  which  softens  when  heated. 
However,  the  heat  employed  to  such  end  is  able 
to  affect  the  electrode  system  and  also  consti- 
tutes an  undesirable  expenditure  of  energy.  Such 
a  cover  may  comprise  an  insulating  body  and  a 
glass  disc  fixed  to  this  by  melting.  In  the  case 
of  a  metal  bulb  forming  part  of  the  discharge 
vessel  such  glass  disc  must  be  heated  two  times 
in  general  and  by  two  sources  of  heat  acting  one 
after  the  other.  This  adds  to  the  cost  of  manu- 
facture. Where  such  cover  also  serves  to  sup- 
port the  electrode  system  a  special  device  is 
necessary  for  manufacturing  it  in  a  separate 
operation  while  in  another  operation  the  leads  to 
the  electrode  system  are  sealed  into  the  cover. 
Still  another  operation  is  necessary  to  cool  down 
the  cover  or  support  so  obtained.  After  all  these 
operations  have  been  finished  the  electrode  system 
is  fitted  to  the  cover.  The  cover  is  then  slowly 
heated  and  is  thereupon  sealed  into  the  bulb  of 
the  discharge  vessel.  In  the  case  of  a  metal  bulb 
this  must  be  heated  to  a  temperature  that  de- 
pends upon  the  softening  point  of  the  glass  form- 
ing part  of  the  cover.  Such  heating  is  necessary 
in  order  to  firmly  unite  the  metal  bulb  and  glass 
together.  Even  with  the  usual  soft  lead  glass 
that  part  of  the  metal  bulb  which  is  to  be  en- 
gaged by  such  glass  must  be  bright  red  hot,  that 
is,  must  be  heated  to  at  least  800°  C. 

Temperatures  lower  than  this  would  suffice  if 
a  sealing  glass  still  softer  than  lead  glass  were 
employed.  However,  the  lower  the  melting  point 
of  the  glass  the  greater  are  the  difficulties  en- 
countered when  manufacturing  the  said  assembly 
of  insulating  body  and  glass  disc  by  means  of  the 
aforesaid  device.  In  fact,  the  glass  disc,  when 
melting  it  onto  the  insulating  body,  loses  its  plane 
shape  the  more  readily  the  easier  it  is  to  soften. 
The  same  difficulties  arise  when  pressing  an  ex- 
tremely soft  glass  onto  the  insulating  body  and 
arise  also  in  other  methods  of  providing  the  in- 
sulating body  with  a  glass  disc. 

The  invention  described  hereafter  does  not  re- 
quire the  insulating  body  or  cover,  which  may 
also  serve  to  support  the  electrode  system  and 
preferably  is  of  a  ceramic  material,  to  be  united 
with  any  glass  body  intended  to  act  as  sealing  ma- 
terial. In  fact,  the  invention  provides  for  apply- 
ing a  sealing  glass  to  both  the  insulating  body 
and  the  bulb  of  the  discharge  vessel,  the  bulb 


preferably  having  a  metallic  flange  for  this  pur- 
pose. 

In  this  way  the  invention  enables  the  use  of 
sealing  glass  that  may  be  of  any  desired  degree 
5  of  softness.  It  does  away  with  all  the  drawbacks 
due  to  low  melting  sealing  glass  and  yet  insures 
that  all  the  advantages  thereof  are  obtained. 
For  instance,  metal  parts  to  which  the  sealing 
glass  is  applied  need  not  be  heated  to  tempera- 

10  tures  by  which  the  electrode  system  is  affected. 
Cooling  means  for  the  electrode  system  hence 
need  not  be  arranged.  These  advantages  exist 
especially  if  the  metal  parts  consist  of  an  alloy  of 
iron  and  at  least  15%  chromium.   If  in  addition 

15  the  sealing  glass  has  the  property  of  solving  the 
oxides  this  alloy  forms  then  the  metal  part  has 
to  be  heated  to  a  temperature  not  higher  than 
about  40%  of  the  temperature  usually  necessary 
for  the  provision  of  glass  seals.   Accordingly,  the 

20  cost  of  manufacture  is  considerably  reduced  and 
the  time  taken  by  the  manufacture  of  a  discharge 
vessel  can  be  rendered  so  short  as  to  enable  a 
mass  production  difficult  to  surpass. 
According  to  the  invention  a  flow  of  vitreous 

25  material  is  directed  against  the  joint  or  spot  to  be 
sealed,  as  will  be  understood  from  the  following 
description,  reference  being  had  to  the  accom- 
panying drawing,  in  which 
Fig.  1  is  a  partially  diagrammatic  sectional 

30  elevation  showing  one  form  of  apparatus  for 
effecting  the  invention,  Fig.  2  is  a  sectional  de- 
tail view,  and  Fig.  3  represents  a  section  on  line 
3—3  of  Fig.  2. 

I  denotes  a  sort  of  melting  crucible  equipped 

35  with  heat  accumulating  enlargements  2  and  cool- 
ing ribs  3.  The  bottom  part  4  of  the  crucible 
carries  a  squirting  die  5.  This  die  and  the  lower 
part  of  the  crucible  are  located  within  an  electric 
heating  coil  7  which  is  provided  with  an  insulat- 

40  ing  jacket  8.  6  denotes  the  vitreous  material  con- 
tained in  the  crucible  and  liquefied  therein  by  the 
heat  produced  by  coil  7.  In  case  the  parts  I,  4,  5 
are  of  metal  they  are  covered  with  layers  of  as- 
bestos 9,  whereby  coil  7  is  prevented  from  under- 

45  going  short-circuits.  The  upper  part  of  the  cru- 
cible is  fitted  with  a  cylindrical  cooling  vessel  10 
arranged  to  be  traversed  by  water.  The  cooling 
so  effected  enables  the  upper  opening  of  the 
crucible  to  be  closed  by  means  of  a  greased  plug  I 1 

50  which  may  be  somewhat  conical,  as  shown,  and  is 
secured  in  the  crucible  by  a  bayonet  joint  14. 
The  plug  1 1  is  hollow  and  has  an  inspection  win- 
dow 12  hermetically  fastened  therein.  Through 
this  window  the  behaviour  of  the  sealing  material 

55  6  may  be  observed. 
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The  space  1 5  above  the  vitreous  material  6  may 
be  connected  either  with  a  vacuum  pump  32  or 
with  a  compressor  18.  Pump  32  is  associated  with 
a  store  vessel  33. 

The  vacuum  in  space  1 5  is  adjustable  by  means 
of  a  cock  1 6  and  a  valve  1 7  provided  with  a  small 
air  opening. 

The  pressure  in  space  1 5  is  adjustable  with  the 
aid  of  a  cock  19  and  a  valve  20,  this  being  in- 
tended for  fine  regulation.  The  air  from  com- 
pressor 1 8  enters  the  space  1 5  through  a  conduit 
25,  a  control  valve  21  and  a  conduit  29. 

Valve  2 1  is  constructed  as  shown  in  Figs.  2  and 
3.  22  denotes  a  stationary  disc  provided  with 
bores  23  which  are  arranged  in  circular  relation 
to  each  other.  The  bores  23  communicate  with 
a  chamber  24  to  which  the  conduit  25  is  con- 
nected. A  disc  26,  fitted  with  bores  27,  is  her- 
metically seated  in  the  disc  22.  The  bores  27 
communicate  with  a  chamber  28  to  which  the 
conduit  29  is  joined.  On  the  side  remote  from 
chamber  24  the  discs  22,  26  are  flush  with  each 
other,  and  the  flush  surfaces  thereof  are  polished. 
A  control  disc  30,  having  a  U-shaped  channel  31, 
is  arranged  to  contact  with  these  surfaces  and 
to  rotate  on  them.  Channel  31  serves  to  inter- 
connect the  bores  23,  27  in  such  a  manner  that 
the  compressor  1 3  is  periodically  connected  with 
the  space  15.  The  air  pressure  which  thus  en- 
ters the  crucible  I  acts  to  force  the  liquefied  ma- 
terial 6  through  the  die  5  during  predetermined 
intervals  of  time.  The  duration  of  these  depends 
on  the  speed  with  which  the  disc  30  is  rotated. 
The  flow  of  vitreous  material  thus  ejected  is  di- 
rected against  the  joint  or  spot,  not  shown,  to  be 
covered  therewith.  To  such  end  the  device  is 
preferably  so  positioned  that  the  die  5  is  lo- 
cated above  such  joint  and  by  preference  ver- 
tically to  this. 

The  die  5  should  be  interchangeable.  In  the 
case  represented  it  is  screwed  into  the  bottom 
part  4  of  the  crucible. 


The  opening  of  the  die  5  is  so  calculated  that 
the  material  6  when  in  its  viscous  state  cannot 
leave  the  die  whereas  when  the  material  6  is  in 
its  liquid  state  it  will  be  able  to  leave  it  by  drops. 

5  By  suitably  calculating  the  opening  and  shape  of 
die  5,  the  pressure  in  space  15,  the  viscosity  of 
the  material  6  and  the  distance  between  die  5 
and  the  joint  or  spot  to  be  sealed  the  material  6 
will  leave  the  die  with  a  speed  by  which  it  is 

10  caused  firmly  to  adhere  to  the  joint  against  which 
it  is  ejected.  Where  a  metal  flange  of  the  bulb 
forms  part  of  such  joint  this  flange  need  not  be 
heated  to  any  high  temperature.  The  material 
6  is  nevertheless  as  intimately  and  firmly  united 

15  with  this  flange  as  if  the  latter  were  red  hot  and 
highly  oxidized.  The  heating  of  the  flange  is 
effected  some  instants  before  accomplishing  the 
sealing  operation  and  conveniently  is  performed 
with  the  aid  of  high  frequency  eddy  currents. 

20  The  insulating  body  or  cover  when  made  of  ce- 
ramic material  need  not  at  all  be  heated,  this 
being  due  to  the  roughness  of  its  surface  and  to 
its  porousness. 
The  composition  of  the  material  6  should  be 

25  such  that  this  is  easy  to  liquefy  and  quickly 
solidifies  when  impinging  upon  the  respective 
joint. 

A  suitable  construction  of  the  die  5  or  an  ar- 
rangement of  points,  or  both  these  expedients 

so  may  cause  the  material  6  to  be  converted  into 
spray,  and  the  means  for  mounting  such  points 
or  the  like  may  also  be  arranged  to  cover  the 
current  leads  for  coil  7. 
Instead  of  inserting  the  finished  material  6 

35  into  the  crucible  the  component  substances  there- 
of may  be  arranged  in  the  crucible  in  order  to 
be  heated  by  the  coil  7  and  thereby  to  produce 
the  vitreous  material. 
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This  invention  relates  to  new  compositions  of 
matter  and  more  particularly  to  long-chained 
paraffins  and  filaments,  fibers,  foils,  films  and  the 
like  prepared  therefrom. 

It  is  known  to  prepare  paraffins  by  hydrogena- 
tion  of  carbon  monoxide.  Also  by  direct  hydro- 
genation  of  coal  or  coal-hydrocarbon  mixtures  it 
is  possible  to  obtain  paraffins  of  various  chain 
lengths.  When  hydrogenating  hitherto  under 
pressure,  one  had  in  view  benzines  and  paraffins 
with  short  chains  only,  as  long-chained  high 
molecular  products  were  of  no  commercial  value. 
In  the  laboratory  there  were  prepared  already 
paraffins  of  very  large  chain  length  containing 
for  instance  700-900  carbon  atoms.  Such  par- 
affins are  obtained  in  relatively  good  output  by 
hydrogenation  of  carbon  monoxide  with  ruthe- 
nium as  catalyst  (see  "Brennstoffchemie",  Volume 
19,  No.  12) .  These  paraffins  have  melting  points 
of  above  130°C  and  may  attain  a  chain  length 
of  more  than  700  carbon  atoms,  if  the  hydrogena- 
tion is  properly  directed.  Technical  importance, 
however,  was  not  obtained  by  these  products. 

This  invention  has  as  an  object  the  preparation 
of  new  and  valuable  compositions  of  matter,  par- 
ticularly fiber-forming  materials. 

A  further  object  is  the  preparation  of  filaments, 
fibers  and  the  like. 

Still  a  further  object  is  the  preparation  of 
films,  foils  and  sheets  for  various  purposes. 

Still  further  objects  will  become  apparent  as 
the  description  proceeds. 

It  has  been  found  that  long-chained  paraffins 
having  a  chain  of  at  least  400  carbon  atoms  and 
being  won  from  coal  or  carbon  monoxide  by  hy- 
drogenation under  pressure,  may  be  worked  up 
into  valuable  fibers,  filaments,  ribbons,  films, 
foils  and  the  like.  The  fibers,  filaments,  foils, 
films  thus  obtained  show  good  tenacity.  They 
are  completely  water-repellent  and  of  good  re- 
sistance towards  most  chemicals.  A  special  ad- 
vantage of  these  fibers  lies  in  the  very  light 
specific  weight,  which  is  lower  than  that  of  the 
usual  textile  fibers  from  cellulose  and  still  lower 
than  that  of  natural  silk. 

The  fibers  may  be  prepared  by  spinning  from 
the  solution.  Preferably  there  are  used  highly 
concentrated  solutions  of  the  high  molecular  par- 
affins in  organic  solvents,  such  as  toluene  or 
tetrahydronaphthalene.  The  solvent  may  be  re- 
moved either  by  a  precipitating  bath  or  it  may  be 
evaporated  according  to  a  known  dry-spinning- 
process.  The  fibers  obtained  according  to  this 
spinning  process  are  advantageously  subjected  65 


10 


15 


20 


25 


30 


35 


40 


45 


50 


still  in  a  plastic  state  to  an  extensive  drawing 
process,  in  order  to  increase  their  tenacity. 

The  long-chained  paraffins  melt  without  de- 
composition and  may  be  spun  therefore  directly 
from  the  melt.  Especially  useful  for  the  spinning 
of  fibers  directly  from  the  melt  is  the  process  ac- 
cording to  U.  S.  Patent  application  Ser.  No. 
220,236,  filed  July  20,  1938.  According  to  this 
process  the  material  is  chemically  fed  to  the 
spinning  nozzle  in  a  solid  state  and  then  con- 
tinuously molten  near  the  nozzle  corresponding 
to  the  applied  speed  and  pressed  through  the 
spinning  nozzle  in  a  molten  state.  It  has  been 
found  that  fibers  spun  in  this  way  directly  from 
the  melt  may  be  oriented  at  a  temperature  below 
their  melting  point  by  cold  drawing,  i.e.  the 
fibers  possess  a  very  high  plastic  elasticity  which 
may  be  eliminated  to  any  extent  by  drawing  at 
ordinary  temperature  ("cold  drawing") .  In  this 
way  the  fibers  may  be  drawn  into  very  fine  fila- 
ments. With  the  cold  drawing  there  is  connected 
an  orientation  along  the  fiber  axis  which  in- 
creases the  tenacity  of  the  fibers  considerably. 
Similar  phenomena  have  been  observed  on  other 
synthetic  fibers.  Since,  however,  fibers  from 
vinyl  polymers,  for  instance  polyvinyl  chloride,  do 
not  show  it,  the  possibility  of  an  orientation  of 
the  fibers  in  high  molecular  paraffins  is  very 
surprising. 

The  fibers  according  to  the  present  invention 
are  very  suitable  for  all  textile  purposes,  in  which, 
however,  fastness  towards  high  temperatures  is 
not  so  much  required.  The  fibers  are  still  fast 
to  boiling.  The  softening  point  lies  at  above 
100°C,  the  melting  point  at  above  130°C.  If  high 
molecular  paraffins  with  a  carbon  chain  of  700-900 
and  more  carbon  atoms  are  used,  not  only  the 
fastness  of  the  fibers  towards  high  temperature  is 
increased  considerably,  but  also  their  tenacity. 
With  molecular  weights  above  10,000  the  tenacity 
of  the  fibers  reaches  that  of  cotton  and  natural 
silk.  At  still  higher  molecular  weights  the  tenac- 
ity of  cotton  and  natural  silk  is  even  surpassed. 

Films  and  foils  may  also  be  cast  from  solutions 
or  from  the  melt  or  may  be  drawn  in  a  plasticized 
state.  A  further  possibility  for  the  manufacture 
of  sheets  consists  in  a  method  by  which  they  are 
machine-turned  from  blocks.  During  the  manu- 
facturing process  there  may  be  added  to  the  par- 
affins modifying  agents,  such  as  platicizers,  pig- 
ments, fillers  and  the  like. 

As  to  the  foils  the  so  called  cold  drawing  is  pref- 
erably executed  in  several  directions,  whereby  in 
the  foils  an  orientation  of  the  molecules  in  dif- 
ferent directions  is  produced,  thereby  improving 
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the  tenacity  and  elasticity  of  the  foils.  It  is  also 
possible  to  effect  this  orientation  of  the  molecules 
by  rolling.  A  relatively  thick  foil  is  rolled  for 
that  purpose  at  ordinary  temperature,  until  its 
length  in  one  direction  has  been  increased  three  5 
to  five  times.  Also  such  foils  show  excellent  te- 
nacity. 

The  fibers  obtained  according  to  the  new 
process  are  very  suitable  for  technical  purposes  on 
account  of  their  resistance  towards  chemicals.  10 
By  a  thermoplastic  forming  process  it  is  therefore 
possible  to  produce  technically  valuable  niters 
consisting  of  one  or  several  fiber  layers.  The 
fibers  are  also  completely  insensitive  towards  rot- 
ting and  are  therefore  suitable  for  electric  insula-  15 
tion,  fishing  nets,  ropes,  sails  and  similar  struc- 
tures. The  fibers  and  filaments  according  to  the 
present  invention  may  also  be  used  for  folding 
hoods  of  motor  cars  and  similar  purposes.  Either 
mechanically  or  by  swelling  and  afterwards  20 
shrinking  a  permanent  crimp  may  be  imparted 
to  the  fibers.  They  are  then  especially  suited  as 
substitute  for  wool  and  may  be  subjected  together 


with  wool  and  other  artificial  fibers,  if  desired,  to 
a  felting  process.  For  the  production  of  textile 
fibers  the  endless  ribbons  may  be  converted  into 
staple  fibers  by  tearing  or  cutting  in  the  usual 
way. 

The  application  of  the  films  and  foils  accord- 
ing to  this  invention  is  very  various.  The  ma- 
terial prevents  extensively  diffusion  of  moisture 
through  the  foils.  It  is  therefore  most  suitable 
for  wrapping  foils,  especially  for  food  products. 
The  material  may  also  serve  as  support  for  photo- 
graphic films  and  may  be  useful  as  carrier  for 
the  light  sensitive  substance.  Most  remarkable 
is  the  low  degree  of  swelling  capacity  in  water. 
The  electric  properties  of  the  foils  make  it  pos- 
sible to  use  them  for  electric  insulations,  for  in- 
stance for  cables,  condensers  and  the  like.  It  is 
also  within  the  scope  of  this  invention  to  use  them 
as  tubes,  such  as  skins  for  sausages  which  are 
technically  manufactured  in  large  quantities. 
The  foils  may  also  be  used  as  binding  sheets  for 
shatter-proof -glass. 

JOHANNES  KLEINE. 


Published  Apr.  27,  1943 


Serial  No.  341,238 


ALIEN   PROPERTY  CUSTODIAN 

WELDING  BURNER  FOR  THERMOPLASTIC 
MATERIALS 

Fritz  Rolf  Meyer,  Koln-Mulheim,  and  Wilhelin 
Ufer,  Leverkusen-Schlebusch,  Germany;  vest- 
ed in  the  Alien  Property  Custodian 

Application  filed  June  19,  1940 


The  present  invention  relates  to  a  process  for 
uniting  or  consolidating  pieces  of  thermoplastic 
materials  by  welding  and  to  a  welding  burner  for 
the  purpose  in  question. 

The  term  "thermoplastic  materials"  comprises 
various  materials  occuring  in  nature  or  prepared 
by  synthesis  which  are  non-plastic  at  ordinary 
temperature  and  are  capable  of  being  converted 
into  a  plastic  sticky  or  fluid  state  in  the  heat. 
Pieces  of  such  materials  are  capable  of  being 
united  or  consolidated  by  contacting  the  same 
with  a  stream  of  hot  gas  the  temperature  of  which 
is  above  the  softening  point  of  the  materials  to 
be  welded.  Such  materials  are,  for  instance, 
polyvinyl  compounds  such  as  polystyrol,  poly- 
vinylchloride,  products  of  the  mixed  polymeriza- 
tion of  vinylchloride  and  vinylacetate  or  acrylic 
acid  alkyl  esters,  furthermore,  cellulose  nitrate 
or  cellulose  acetate  and  also  the  so-called  con- 
densation superpolymers  such  as  linear  poly- 
amides  (for  instance  those  prepared  from  adipic 
acid  and  1.4-tetramethylenediamine)  or  linear 
polyurethanes.  The  welding  of  such  materials 
has  been  effected  up  to  the  present  by  means  of 
an  apparatus  (shortly  called  "burner")  which 
consists  of  a  metallic  coil  provided  with  an  exit 
nozzle,  the  coil  being  heated  from  outside  by  gas 
flames  or  electrically,  a  gas  stream  being  passed 
through  the  heated  coil  and  then  contacted  with 
the  materials  to  be  welded.  Such  burners  suffer 
from  the  disadvantage  of  being  very  complicated 
and  of  being  handled  only  with  difficulty.  Such 
inconveniences  are  due  to  the  fact  that  the  me- 
tallic coil  makes  the  burner  heavy  whereas  the 
user  is  disturbed  by  the  various  conduits  for  the 
gas  stream  and  for  the  heating  devices.  All  such 
conduits  must  be  directly  connected  with  the 
burner  as  the  heating  coil  must  be  arranged  near 
the  exit  nozzle  for  the  gas  stream. 

It  is  the  object  of  our  present  invention  to  do 
away  with  these  disadvantages  and  to  develop  a 
burner  for  thermoplastic  materials  which  can  be 
easily  handled  and  which  allows  one  to  control 
the  temperature  of  the  gas  stream  in  a  simple  and 
convenient  manner.  Other  objects  will  be  appar- 
ent from  the  following  description  and  claims. 

Our  new  burner  comprises  in  its  simplest  form 
a  tube  provided  with  an  exit  nozzle  and  a  catalyst 
which  is  capable  of  effecting  reaction  between 
oxygen  and  a  combustible  gas,  this  catalyst  being 
arranged  near  the  exit  nozzle,  and  preferably 
with  a  handle.  The  welding  by  means  of  such 
burners  is  effected  in  the  following  manner:  An 
oxygen  containing  gas  such  as  oxygen  itself  or 
air  is  mixed  with  a  combustible  gas  in  such  a  pro- 


portion that  the  mixture  is  uninflammable.  This 
gas  mixture  is  passed  through  the  said  burner, 
the  oxygen  reacting  with  the  combustible  gas 
when  coming  into  contact  with  the  catalyst  so 

5  that  the  gas  stream  leaves  the  exit  nozzle  in  a 
hot  state  without  burning.  The  hot  gases  are 
then  contacted  with  the  thermoplastic  materials 
to  be  welded.  Burners  of  the  character  described 
can  be  easily  handled  as  they  are  light  in  weight 

IQ  and  as  they  require  only  a  single  feed  pipe,  viz. 
for  the  mixture  of  the  oxygen  containing  gas  and 
lor  the  combustible  gas.  As  a  matter  of  fact, 
our  new  burners  may  also  be  provided  with  two 
separate  feed  pipes,  one  for  the  oxygen  and  the 

15  other  one  for  the  combustible  gas,  the  lighter 
weight  per  se  of  such  burners  representing  a  dis- 
tinct advantage  over  the  state  of  the  art. 

The  catalyst  may  consist  for  instance  of  plati- 
num or  palladium  and  also  of  nickel,  particularly 

20  in  a  finely  divided  state.  Palladium  wool  has 
proved  to  be  particularly  suitable  for  the  purpose 
in  question.  On  starting  the  burner  the  catalyst 
may  be  heated  for  a  moment,  for  instance,  by 
contacting  the  tube  with  a  gas  flame  from  the 

25  outside  in  order  to  bring  about  or  to  accelerate 
its  becoming  effective.  Such  a  preheating  can 
also  be  effected  by  means  of  a  wire  which  may 
be  wound  round  or  otherwise  be  contacted  with 
the  catalyst  and  which  may  be  heated  in  any 

30  convenient  manner.  The  preheating,  if  any,  is 
stopped  as  soon  as  the  catalyst  has  become  suffi- 
ciently effective.  The  oxygen  containing  gas  is 
preferably  air,  though  other  mixtures  or  pure 
oxygen  are  by  no  means  excluded.  As  combusti- 

35  ble  gas  there  may  be  employed,  for  instance  hy- 
drogen, carbon  monoxide,  acetylene  or  mixtures 
containing  such  gases  such  as  lighting  gas. 

An  outstanding  feature  of  our  new  burners  is 
to  be  seen  in  the  fact  that  the  temperature  of  the 

40  gas  stream  which  is  leaving  the  exit  nozzle  can 
be  regulated  in  a  most  simple  manner  by  regu- 
lating the  proportion  of  the  oxygen  and  the  com- 
bustible gas,  always  provided,  however,  that  the 
mixture  does  not  become  inflammable.  The 

45  burner  may  be  provided  with  a  device  for  measur- 
ing the  temperature,  for  instance,  with  a  ther- 
mostate  which  may  be  connected,  for  instance,  by 
means  of  an  electrical  contact,  with  the  valve  for 
regulating  the  proportion  of  the  oxygen  and  the 

50  combustible  gas.  In  this  manner  the  desired 
temperature  can  be  maintained  automatically. 
In  a  similar  manner  the  preheating  device  can 
be  switched  out  automatically. 

FRITZ  ROLF  MEYER. 
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This  invention  relates  to  a  process  for  the  pro- 
duction of  protheses  and  more  specifically  for  the 
production  of  protheses  for  dental  purposes  in 
which  process  polymerized  and  polymerisable  or- 
ganic compounds  are  used,  for  example  polystyrol, 
polyvinyl  and  polyacryl  compounds.  Of  the  poly- 
acryl  compounds  the  most  important  are  poly- 
methacrylic  compounds. 

The  invention  is  an  improvement  of  those  proc- 
esses in  which  the  polymerized  and  polymerisable 
organic  substances  are  worked  up  by  pressing 
them  to  the  desired  shape  in  a  di-part  mold  man- 
ufactured of  water-containing  masses,  for  in- 
stance a  di-part  gypsum  mold.  In  such  processes, 
the  material  is  brought  into  the  mold  either  when 
in  a  solid,  already  polymerized  state  or  as  a  mix- 
ture of  a  solid  polymerisate  and  a  liquid  compound 
being  either  monomerie  or  only  partially  poly- 
merized but  capable  of  being  hardened  by  poly- 
merisation. In  the  first  case,  the  pressing  of  the 
mass  is  effected  at  temperatures  at  which  the  solid 
substances  become  thermoplastic,  and  in  the  sec- 
and  case,  at  temperatures  at  which  the  paste  from 
polymeric  and  monomerie  compounds  is  poly- 
merized thoroughly. 

Particularly,  the  invention  relates  to  a  process 
for  the  production  of  protheses  from  polymerized 
and  polymerisable  materials  in  which  a  mixture 
of  solid  polymeric  and  liquid  monomerie  or  only 
partially  polymerized  acryl  compounds,  for  ex- 
ample, methyl  methacrylate,  is  polymerized.  But 
the  invention  may  also  be  employed  when  working 
up  other  polymerisable  organic  compounds  to 
protheses. 

An  object  of  the  present  invention  is  a  process 
for  the  production  of  protheses  from  polymerized 
and  polymerisable  organic  compounds  in  which 
the  polymerisates  and  the  polymerisable  mono- 
merie organic  compounds  respectively  are  freed 
from  the  undesirable  susceptibility  to  water.  For 
the  processes  heretofore  known  have  shown  that 
such  organic  compounds  are  susceptible  to  water 
when  being  heated,  insofar  as  they  tend  to  become 
milky  or  stained  so  that  one  was  compelled  either 
to  dry  the  gypsum  molds  into  which  the  mass  is 
pressed  by  heating  them  up  to  temperatures  of 
more  than  100"  C.  or  to  protect  the  inner  surfaces 
of  the  molds  by  a  waterproof  coating,  for  ex- 
ample, by  a  thin  metal  foil.  This  procedure,  how- 
ever, involves  an  additional  waste  of  time  and 
material. 

A  further  object  of  the  invention  is  to  eliminate 
discolorings  and  to  avoid  the  wearisome  insulating 
of  the  gypsum  mold  in  the  production  of  protheses 
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from  polymerized  and  polymerisable  organic  com- 
pounds. 

The  above  objects  are  accomplished,  according 
to  the  present  invention,  by  adding  hydrophobic 
organic  compounds  that  are  soluble  in  the  start- 
ing material  of  the  artificial  resin  or  that  are  at 
least  emulsive  therein. 

Amongst  the  hydrophobic  organic  compounds, 
those  have  proved  as  specially  adapted  to  fulfill 
the  intended  purpose  which  diminish  the  viscosity 
of  the  paste  of  artificial  resin;  for  it  has  been 
found  that,  if  the  viscosity  of  the  pasty  mixture 
from  a  polymerisate  and  a  monomerie  polymeris- 
able substance  is  diminished,  the  mixture  flows 
easier,  presses  more  closely  to  the  gypsum  mold 
and  eliminates  thereby  the  formation  of  bubbles 
that  cause  the  entrance  of  water  and,  therefore, 
discoloring  of  the  mass.  Furthermore,  it  has  been 
found  that  even  such  hydrophobic  organic  sub- 
stances are  apt  for  the  intended  purpose  that 
change  the  surface  tension  and  show  capillary 
working  in  the  mixture  of  artificial  resin.  These 
substances  cause  a  closer  communication  between 
the  artificial  resin  and  the  mold  and  prevent, 
therefore,  the  penetration  of  water. 

Substances  that  improve  the  properties  of  the 
polymerisate  and  the  polymerisable  material  are. 
for  example:  carbocyclic,  aromatic  and  hydro- 
aromatic,  but  also  aliphatic  hydrocarbons,  espe- 
cially such  hydrocarbons  bearing  a  side-chain,  as 
for  instance  a  residue  of  methyl,  ethyl  or  propyl. 
Instead  of  hydrocarbons  such  derivatives  thereof 
may  be  used  in  which  one  or  several  atoms  of 
hydrogen  on  the  hydrocarbon  skeleton  are  sub- 
stituted by  groups  that  are  chemically  not  very 
active.  In  general,  the  effect  attained  thereby  is 
Increasing  parallel  to  the  molecular  value.  For 
instance,  an  addition  to  benzol  is  not  very  effec- 
tive, an  addition  of  naphthaline  more  effective, 
and  an  addition  of  anthracene  yet  more  effective. 
2  parts  by  weight  of  an  addition  of  anthracene 
produces  the  same  effect  as  15  parts  by  weight  of 
an  addition  of  naphthalene. 

The  said  carbocyclic  compounds  may  be  substi- 
tuted by  heterocyclic  mother  substances  and 
compounds  deriving  therefrom  by  substituting 
atoms  of  hydrogen  by  groups  being  chemically 
not  very  active. 

Groups  being  chemically  not  very  active  are, 
for  example:  the  keto-group,  the  hydroxyl-group 
and  the  ester-groups. 

These  additions  may  be  made  each  per  se  or 
several  at  the  same  time.  It  may  be  expedient 
to  add  two  or  more  additions,  for  instance  for  the 
reason  that  it  is  possible,  in  this  case,  to  graduate 
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the  softening  effect  corresponding  to  the  individ- 
ual requirements. 

The  special  effect  of  the  process  according  to 
the  invention  is  attained  when  using  a  mixture 
from  a  solid  polymerisate  and  a  liquid  monomerie 
or  partially  polymerized  but  polymerisable  sub- 
stance, particularly  compounds  of  the  vinyl  and 
acryl  group,  preferably  methacrylic  acid  esters- 

For  instance,  substances,  as  paraffine,  vaseline, 
octane,  aceto-acetic  acid  ester,  colophony,  turpen- 
tine oil,  benzol,  toluol,  xylol,  meistylene,  cumol, 
benzyl  alcohol,  salicylic  acid,  naphthaline,  di- 
phenyl,  diphenyl  methane,  benzophenone,  an- 
thracene, ethyl  ester  of  phenylacetic  acid,  benzyl 
ester  of  phenylacetic  acid,  diethyl  ester  of  phtha- 
lic  acid  and  tricresyl  phosphate,  are  added  to  the 
starting  materials  of  the  artificial  resins,  accord- 
ing to  the  invention.  The  additions  of  these  hy- 
drophobic substances  to  the  starting  materials  of 
the  artificial  resin  amount  to  0,1  to  40%,  in  gen- 
eral 2  to  15%  of  the  starting  materials. 

The  adding  of  the  substances  avoiding  discolor- 
ing to  the  mixture  of  solid  and  liquid  acrylates 
takes  place  when  the  substances  of  solid  and  liq- 
uid acrylates  are  mixed  or,  more  preferably,  be- 
fore the  mixing.  In  the  latter  case,  solid  addi- 
tions, for  example  naphthaline,  are  suitably  added 
to  the  solid  polymeric  acryl  compound,  and  liquid 
additions,  for  example  mesitylene,  are  suitably 
added  to  the  still  liquid  monomerie  acryl  com- 
pound. 

Besides  the  additions  according  to  the  inven- 
tion, also  known  additions  common  in  the  art, 
such  as  polymerisation  catalysts,  softeners,  color- 
ing matters,  and  fillers  may  be  added  to  the  acryl 
compounds. 

In  order  to  illustrate  the  invention  the  follow- 
ing examples  are  given: 

Example  1 

85  parts  of  solid  polymerized  ester  of  methyl 
methacrylate  and  15  parts  of  naphthaline  are 
mixed  with  such  a  quantity  of  liquid  monomerie 
ester  of  methyl  methacrylate  as  to  form  a  tough 
paste.  This  paste  is  pressed  in  a  di-part  gypsum 
mold  as  commonly  used  for  the  production  of 
dental  rubber  protheses,  the  two  parts  of  the 
mold  are  pressed  together  and  the  filling  is  poly- 
merized by  putting  the  mold  into  boiling  water, 
for  half  an  hour.  After  polymerisation,  the  pro- 
thesis  is  removed  from  the  gypsum  mold  and  then 
finished  and  polished. 

In  order  to  facilitate  the  removal  of  the  casting 
from  the  mold  and  the  finishing  of  the  prothesis 
it  is  advisable  to  line  the  walls  of  the  gypsum 
mold,  before  the  mixture  is  embedded,  with  an 
organic  varnish  or  with  waterglass,  particularly 
waterglass  of  a  special  alkaline  strength.  This 
lining  facilitates  the  removal  of  the  gypsum  bak- 
ing on  the  polymerized  prothesis  and  helps  to  ob- 
tain a  specially  true  copy. 

Example  2 

Instead  of  the  methacrylic  acid  methyl  ester 
used  according  to  example  1,  a  mixture  of  80 
parts  of  methacrylic  acid  methyl  ester  and  20 
parts  of  acrylic  acid  butyl  ester  is  used.  10  parts 
of  benzyl  alcohol  are  added  to  the  liquid  mixture 


of  these  two  esters  and  the  substance  is  then 
mixed  with  such  a  quantity  of  solid  polymerized 
mixture  of  the  said  esters  as  to  form  a  tough 
paste.  This  paste  is  worked  up  to  a  prothesis  in 
5  the  same  manner  as  described  in  example  1. 

Example  3 

The  following  other  additions  are,  for  instance, 
used  instead  of  the  before  mentioned  additions  of 
10  20  parts  of  naphthaline  or  10  parts  of  benzyl  alco- 


hol: 

Parts 

Benzol   33 

Anthracene   2 

1.3  Benzophenone    Vi 

Toluol   20 

Xylol   17 

Mesitylene   17 

Cumol   20 

20  Example  4 


2  parts  of  liquid  paraffine  are  dissolved  in  98 
parts  of  monomerie  methacrylic  acid  methyl  ester 
and  this  liquid  is  stirred  with  200  parts  of  solid 

0-  polymerized  methacrylic  acid  methyl  ester,  even- 

~°  tually  by  adding  also  a  small  quantity  of  a  cata- 
lyst, as  benzoyl  peroxide.  This  paste  is  pressed 
into  a  di-part  gypsum  mold.  The  two  parts  of 
the  mold  are  then  pressed  together,  thereupon 
polymerisation  takes  place  by  placing  the  mold 
into  boiling  water,  for  half  an  hour.  After  cool- 
ing and  removing  from  the  mold  the  prothesis  is 
obtained  without  defect. 
By  this  way,  protheses  are  obtained  showing 

„.  neither  stains  nor  discoloring  without  making 
necessary  a  wearisome  lining  of  the  gypsum  mold 
with  a  tin  foil. 

Instead  of  methacrylic  acid  methyl  ester  also  a 
mixture  of  80  parts  of  methacrylic  acid  methyl 

40  ester  and  20  parts  of  acrylic  acid  butyl  ester  can 
be  used  in  the  last  mentioned  example. 

Furthermore,  in  the  last  example  the  solution 
of  2  parts  of  paraffine  in  the  monomerie  meth- 
acrylic acid  methyl  ester  can  also  be  substituted 

45  by  the  following  solutions  in  the  monomerie 
methacrylic  acid  methyl  ester: 
A  solution  of 

Parts 


Octane   10 

50  Ester  of  aceto-acetic  acid   10 

Colophony   0.5 

Turpentine  oil   0,5 

Ethyl  ester  of  phenylacetic  acid   2 

Benzyl  ester  of  phenylacetic  acid   2 


55  These  additions  to  the  starting  materials  of  the 
artificial  resins  avoid  any  discoloring  and  the  for- 
mation of  stains  if  the  castings  of  artificial  resin 
are  produced,  for  instance,  from  vinyl  or  acryl 
compounds,  such  as  methacrylic  acid  esters,  in 
00  the  usual  manner  by  heating  in  gypsum  molds. 
Furthermore,  the  additions  prevent  the  formation 
of  bubbles,  preferably  in  castings  of  larger  size. 

For  the  production  of  protheses,  of  course,  such 
substances  are  selected   being  physiologically 
05  harmless  for  the  intended  purpose. 
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This  invention  relates  to  a  process  and  to  suit- 
able apparatus  for  disinfection  and  for  destruc- 
tion of  bacteria,  respectively. 

My  copending  patent  application  Ser.  No. 
220,138  has  for  its  object  a  process  of  disinfection 
by  means  of  silver  or  silver  compounds,  char- 
acterised in  that  gaseous  silver  and  silver  vapour, 
respectively,  or  gaseous,  and  vapourous,  silver 
compounds,  respectively,  are  directly  used.  The 
process  of  manufacturing  the  gaseous  silver,  and 
silver  vapour,  respectively,  or  the  gaseous,  and 
vapourous  silver  compounds,  respectively,  is  pref- 
erably performed  by  heating  in  an  air  current 
silver  or  silver  compounds,  or  heat-resisting  po- 
rous substances  impregnated  with  silver  or  silver 
compounds. 

It  has  now  been  found  that  among  the  com- 
pounds of  silver  the  halogens  of  silver,  especially 
chloride  of  silver  and  argentic  bromide,  display 
a  particularly  strong  bactericidal  effect  in  a  highly 
humid  condition,  preferably  at  a  relative  air  hu- 
midity of  more  than  60  percents. 

In  order  to  prepare  the  vapours  of  silver  halo- 
gens, tablets  are,  for  instance,  used,  which  con- 
tain chloride  of  silver,  and  which  in  an  electric 
heating  cylinder  are  heated  to  glowing  condition. 

Experiments  are  described  below,  which  have 
been  carried  through  within  a  closed  chamber  of 
100-60-60  centimeters  in  order  to  ascertain  the 
bactericidal  effect  excercised  by  chloride  of  silver 
in  the  presence  of  steam  upon  erysipelas-  typhoid 
fever-,  paratyphoid  fever-,  abortus  Bang  bacilli, 
staphylococci,  streptococci,  pyocyanei,  and 
spores  of  bacteria  anthracis. 

The  bacilli  used  were,  in  the  manner  already 
known,  caused  to  cling  to  small  patches  of  cam- 
bric, which  were  suspended  in  the  closed  chamber 
in  such  a  way  that  from  every  direction  they  were 
exposed  to  the  vapours  of  silver  chloride. 

The  various  percentages  of  air  humidity  were 
brought  about  according  to  Obermiller  "Die 
Einstellung  von  Luft  auf  bestimmte  Trocknungs- 
oder  Feuchtigkeitsgrade  mit  Hilfe  von  Salzen  und 
ahnlichen  Stoffen  und  das  'relative'  Trocknungs- 
vermogen"  (The  adjustment  of  air  to  certain 
drying-  or  humidity  percentages  with  the  aid  of 
salts  and  similar  materials,  and  the  'relative' 
drying  capacity) ,  (Zeitschr.f.physik.Chemie,  Vol. 
109,  p.  145  of  1924),  and  were  controlled  by  hy- 
grometers. The  slight  fluctuations  in  the  course 
of  the  tests  are  due  to  temperature  influences. 

After  the  adequate  periods  of  time  the  small 
patches  of  cambric  were  taken  from  the  test 
chamber  and  put  into  bouillon.  The  results  were 
then  read,  after  the  patches  had  been  put  in  the 
incubator  for  48  hours  at  37  centigrades. 

The  results  are  shown  in  detail  in  the  subse- 
quent tables. 

By  the  tests  it  has  been  established  that  at  a 
high  degree  of  humidity,  preferably  at  a  relative 
humidity  of  more  than  60%,  the  bacilli  and  spores 


are  destroyed  within  a  comparatively  short  period 
and  that  even  anthrax  spores  are  destroyed  with 
certainty,  if  they  have  been  exposed  for  eight 
hours.  The  other  bacteria  used  in  the  tests  were 
destroyed  either  earlier  or  later,  corresponding  to 
the  rate  of  humidity  higher  than  60%,  but  under 
any  circumstances,  after  having  been  exposed  to 
the  vapours  of  silver  chloride  for  two  to  six  hours. 
+  signifies  growth  under  the  above  described  con- 
ditions, —  signifies  destruction. 

Test  1 


After  1 

After  2 

After  3 

After  4 

15 

hour 

hours 

hours 

hours 

Streptococci.   

"+- 

S  + 

Staphylococci   

+ 

+ 

+ 

+  . 

Erysipelas  bacilli  

+ 

+ 

+ 

Anthrax  spores   

+ 

+ 

+ 

+ 

Humidit.v  per  cent.. 

42 

40 

37 

37 

20 

Test  2 


25 


.10 


35 


40 


45 


50 


55 


60 


After  1 
hour 

After  2 
hours 

After  3 
hours 

After  4 
hours 

Streptococci   

+ 
+ 

+ 
40 

+ 
+ 

+ 
40 

+ 

Staphylococci    . 

Typhoid  fever  bacilli  

Authrax  spores  

Humidity  per  cent  . 

+ 

+ 

55 

+ 

65 

Test  3 

After 
3  hours 

After 
4  hours 

After 
5  hours 

After 
6  hours 

Pyocyanei  

Typhoid  fever  bacilli  

Staphylococci  

Anthrax  spores  .   

Humidity  per  cent.. 

+  '» 

+ 

+ 

+ 

45 

+ 
+ 
+ 
+ 
44 

+ 

+ 
+ 
44 

+ 
+ 

50 

Test  4 


After  4 

After  5 

After  6 

After  7 

After  8 

hours 

hours 

hours 

hours 

hours 

Pyocyanei.  

Typhoid  fever  bacilli  

+ 

+ 

Staphylococci  

+ 

+ 

+ 

Anthrax  spores  

+ 

+ 

+ 

+ 

Humidity       per  cent  . 

68 

70 

70 

73 

73 

Test  5 


After 

After 

After 

After 

1  hour 

2  hours 

3  hours 

4  hours 

Streptococci  

+ 

+ 

+ 

Staphylococci   

+ 

+ 

+ 

+ 

Erysipelas  bacilli  - 

+ 

+ 

Anthrax  spores  

+ 

+ 

+ 

+ 

Typhoid  fever  bacilli  

+ 

+ 

Humidity  per  cent.. 

68 

60 

68 

58 

2 
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Test  6 


After 

After 

After 

After 

1  hour 

2  hours 

3  hours 

4  hours 

Streptococci  ...  .. 

Staphylococci..  ...    .  . 

Erysipelas  bacilli  

Anthrax  spores         ...  . 

+ 

Humidity.  ...percent  . 

65 

75 

75 

70 

Test  7 


After  1 

After  2 

After  3 

After  4 

hour 

hours 

hours 

hours 

Streptococci.    

+ 

Staphylococci.  

+ 

Erysipelas  bacilli  

Anthrax  spores  _  

+ 

+ 

± 

Humidity  per  cent.. 

60 

62 

65 

"0 

Test  8 

After  6 

After  7 

After  8 

After  24 

hours 

hours 

hours 

hours 

Paratyphoid  fever  bacilli- 

+ 

+ 

Abortus  Bang  bacilli 

+ 

Erysipelas  bacilli. .  . 

+ 

+ 

Staphylococci  

+ 

+ 

+ 

Streptococci  .  .  .  . 

+ 

+ 

Anthrax  spores           .  . 

+ 

+ 

+ 

+ 

Humidity  per  cent.. 

50 

49 

45 

50 

Test  9 


After  2 

After  4 

After  6 

After  8 

After  24 

hours 

hours 

hours 

hours 

hours 

Paratyphoid  fever  bacilli 

Abortus  Bang  bacilli  

Erysipelas  bacilli  

Staphylococci  

+ 

+ 

Streptococci  

+ 

Anthrax  spores  

+ 

+ 

+ 

Humidity      per  cent. . 

90 

86 

90 

87 

100 

It  was  established  that  in  the  production  of 
halogen  vapours,  e.g.  vapours  of  silver  chloride, 
for  remedial  purposes  or  disinfection  a  consider- 
able portion  of  silver  chloride  is  not  evaporated 
due  to  deposition  of  metallic  silver. 

It  was,  however,  found  that  by  an  addition  of 
chlorides  of  alkaline,  and/or  earthy-alkaline 
metals  (sodium  chloride,  chloride  of  magnesium, 
etc.),  preferably  in  the  presence  of  voluminous, 
indifferent  substances,  as  silicic  acid,  titanic  acid, 
etc.  metallic  silver  is  not  formed  to  any  consider- 
able extent. 

The  invention  further  aims  to  proceed  in  such 
a  way  that  a  mixture  of  the  halogen  silver  com- 
pounds and  of  the  alkaline-,  or  earthy-alkaline 
chlorides  with  voluminous  substances,  as  in- 
fusorial earth,  silica  gel,  titanic  acid,  etc.  is  com- 
pressed so  as  to  form  tablets,  or  that  the  molten 
mixture  is  absorbed  by  compressed,  porous  pills. 

It  was  furthermore  ascertained  that  in  prac- 
tising the  process  it  is  preferable  to  proceed,  as 
described  below: 

If  vapours  of  halogens  of  silver,  e.g.  a  vapour 
of  silver  chloride,  are  produced  in  small,  electri- 
cally heated  devices,  the  liquid  silver  chloride 
thus  formed  is  very  troublesome,  because  it  is 
readily  inclined  to  creep,  will  penetrate,  or  flow 
around,  the  ceramic  substances,  on  which  the 
material  used  for  the  electric  resistance  rests, 
and  thus  finally  will  reach  the  materials  used 
for  the  electric  resistance,  and  will  destroy  them. 
This  penetration,  through  it  cannot  be  prevented, 


can,  however,  be  delayed,  if  the  heating  appli- 
ances are  either  lined  with  a  sintered  or  molten 
substance,  as  porcelain  or  quartz,  or  are  faced 
with  a  material  tightening  the  surface  by  the 

5  formation  of  a  layer  similar  to  glass.  The  flow- 
ing-around  can,  on  the  contrary,  only  be  pre- 
vented by  keeping  the  entire  device  at  a  tem- 
perature, which  makes  the  formation  of  liquid 
silver  chloride  impossible  by  immediate  trans- 

10  formation  of  the  latter  into  a  vapour,  which 
end  can  be  reached  by  embedding  the  plant  into 
a  well  insulating  material.  Though  it  is  true 
that  in  the  tube  used  for  discharge  of  the  vapours 
liquid  silver  chloride  will  again  be  formed  by 

IS  condensation,  this  newly  formed  silver  chloride 
will  also  be  prevented  from  doing  harm  by  first 
keeping  the  pipe  at  a  certain  distance,  though 
only  a  short  one,  from  the  internal  follow  space 
of  the  heating  device,  and  furthermore  in  such 

20  a  way  that  the  lower  end  of  this  pipe  projects 
into  the  device  for  such  a  distance  that  imme- 
diate evaporation  will  again  take  place.  The 
same  applies  to  the  tablets  containing  chloride 
of  silver,  which  tablets  will  discharge  liquid  silver 

25  chloride  liable  to  display  a  detrimental  effect 
in  the  stated  manner,  were  would  not  the  sub- 
stances be  placed  in  such  a  way  that  the  halogen 
of  silver  will  immediately  be  transformed  into 
the  vaporous  state;  according  to  experience  this 

30  will  take  place  in  the  lowest  fourth  of  fifth  part 
of  the  heating  zone. 

In  order  to  prevent  under  any  circumstances 
detrimental  effects  as  soon  as  the  current  is  mis- 
lead due  to  molten  silver  compounds  or  molten 

35  silver,  or  due  to  a  penetration  of  the  ceramic 
body  by  silver  or  silver  compounds,  the  support- 
ing grid,  on  which  the  tablets  containing  silver 
chloride  are  placed,  is  grounded,  wherefore  a 
jumping-over  of  the  current,  if  any,  will  not 

40  imply  any  danger. 

One  of  the  many  possible  embodiments  of  the 
device  is  shown  in  the  drawing. 

The  ceramic  body  A  supports  the  heating  wive 
H;  its  interior  surface  is  tightened  with  a  layer 

45  similar  to  glass,  produced  by  fritting.  The  heat- 
ing body  is  perfectly  enclosed  by  an  insulating 
jacket  I.  Tube  C  discharging  the  vapours  of 
halogeneous  silver,  terminates  at  D  placed  in 
the  uppermost  fourth  part  of  the  heating  device. 

50  Grid  B,  which  supports  the  tablets  containing 
silver  chloride,  is  placed  in  the  neighbourhood, 
of,  or  within  the  lowest  fourth  of  the  heating 
zone. 

As  small  quantities  of  hydrochloric  acid  might 
55  be  formed  due  to  chemical  transformation  of 
the  halogen  compounds  with  silicic  acid,  or  ti- 
tanic acid,  or  the  like,  in  the  presence  of  steam, 
especially  due  to  overheating,  it  is  preferable 
not  to  pass  the  steam  through  the  heating  tube, 
but  to  admit  it  only  to  the  evaporated  silver 
compounds  near  the  upper  end  of  the  tube.  In 
doing  so,  it  is  preferable  to  provide  a  vessel  G 
surrounding  the  device  at  a  short  distance,  and 
filled  with  porous  substances  imbued  with  water; 
65  by  the  radiation  heat  emanating  from  the  heat- 
ing device,  the  water  will  be  evaporated  to  a 
considerable  extent.  The  steam  is  thereupon 
mixed  with  the  vaporous  halogen  of  silver  es- 
caping from  the  heating  tube.  By  an  addition 
7Q  of  small  quantities  of  ammonium  carbonate  to 
the  water  it  is  possible  to  bring  about  an  alkalin- 
ization  of  the  steam,  if  desirable. 

RICHARD  MULLER. 
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This  invention  relates  to  presses  and  more 
particularly  to  so-called  extrusion  presses  serv- 
ing for  the  production  of  work-pieces  having  a 
profile  conically  tapering  in  longitudinal  direc- 
tion. .") 

It  is  known  to  produce  work-pieces  having  a 
profile  conically  tapering  in  longitudinal  direc- 
tion by  means  of  presses  of  the  aforementioned 
kind  including  conical  mandrils  connected  with 
the  press-plunger,  said  mandrils  moving  during  10 
the  operation  of  pressing  through  a  fixed  die  of 
uniform  cross-section.  Although  with  known 
processes  of  this  kind  there  may  be  produced 
work-pieces  having  angular  profiles  with  the 
parts  thereof  varying  both  in  thickness  as  well  15 
as  in  length,  it  is  not  possible  to  make  work-pieces 
of  a  T,  I,  U  or  similar  profile  of  varying  length 
in  addition  to  varying  thickness  of  the  web  and 
of  the  flanges  of  the  profile. 

Our  present  invention  has  for  its  general  object  20 
to  devise  a  press  permitting  to  produce  work- 
pieces  having  profiles  varying  to  a  far  greater 
extent  than  had  been  possible  to  produce  with 
presses  of  known  construction. 

According  to  our  invention  we  propose  to  use  25 
for  this  purpose  a  die  composed  of  a  plurality  of 
parts  which  are  caused  to  move  apart  during  op- 
eration of  the  press.   Preferably  this  motion  of 
the  parts  of  the  die  is  effected  by  action  of  the 
operating  pressure.    Moreover,  the  interior  sur-  SO 
faces  of  the  movable  parts  of  the  die  may  con- 
ically enlarge  in  direction  towards  the  press- 
plunger,  thus  facilitating  the  motion  of  said  parts 
away  from  each  other  by  action  of  the  operating 
pressure.   However,  said  movable  parts  of  the  So 
die  may  also  be  actuated  by  means  of  suitable 
operating  organs. 

The  movable  parts  of  the  die  are  provided  on 
the  outer  side  thereof  with  wedge-shaped  surfaces 
which  on  their  part  co-operate  with  wedge-mem-  40 
bers  of  suitable  conformation.  These  wedge- 
members  are  adapted  to  move  in  dependence  from 
the  velocity  of  the  pressing  motion,  that  is  the 
speed  of  the  press,  for  instance  by  means  of 
spindles.  45 

The  actuating  organs  for  said  wedge-members 
may  be  driven  and  properly  controlled  in  suitable 
manner  either  by  the  profile  of  the  work-piece 
during  being  discharged  from  the  press  or  also  by 
the  press-plunger.  50 

In  some  cases  it  will  be  necessary  to  further 
provide  in  the  rear  of  the  movable  parts  of  the 
aforesaid  die  an  additional  fixed  die  in  order  to 
cover  up  the  gap  between  said  movable  parts 
when  moving  apart  during  operation  of  the  press,  55 


this  covering  up  taking  place  to  an  extent  as 
these  parts  do  not  serve  for  the  production  of  the 
final  profile  to  be  imparted  to  the  work-piece. 

In  case  portions  of  the  profile  produced 
by  means  of  said  additional  fixed  die  shall  like- 
wise be  of  a  conformation  conically  tapering  in 
longitudinal  direction,  it  will  be  necessary  to  pro- 
vide a  two-part  construction  also  for  this  fixed 
die  and  to  mount  the  two  parts  of  the  latter  mov- 
ably  with  respect  to  each  other. 

Preferably  the  organs  serving  to  impart  motion 
to  the  movable  die  parts  are  constructed  in  such 
a  manner  that  one  or  several  pairs  of  movable 
die-parts  co-operate  at  their  outer  ends,  that  is 
at  the  ends  away  from  the  hole  in  the  die,  with 
fitting  members  provided  with  curve-shaped  re- 
cesses. These  fitting  members  are  mounted 
within  a  wheel-rim  having  an  internal  gear  and 
may  be  rotated  with  said  wheel-rim  by  means  of 
a  spindle,  the  rotation  being  effected  to  such  an 
extent  that  the  movable  die-parts  will  slide  in 
said  recesses,  whereby  the  hole  in  the  die  will  be 
enlarged  in  conformity  with  the  shape  of  the 
curve  of  said  recesses  during  the  operation  of  the 
press,  with  the  result  that  a  conically  tapering 
profile  is  imparted  to  the  work-piece  in  longi- 
tudinal direction  thereof. 

In  the  accompanying  drawings  which  form  part 
of  this  specification  we  have  represented  some 
examples  of  construction  of  our  new  press.  In 
the  drawings,  Pig.  1  is  a  section  through  the  dies 
of  a  construction  producing  a  work-piece  with 
an  I-profile  in  longitudinal  direction,  Fig.  2  a 
view  of  the  die  with  movable  parts,  as  seen  in  the 
direction  of  pressing,  Fig.  3  a  section  through 
the  dies  constructed  to  produce  a  work-piece 
with  a  T-profile  in  longitudinal  direction,  Fig.  4 
a  view  of  the  movable  die,  as  seen  in  the  direc- 
tion of  pressing,  Fig.  5  a  plan-view  of  a  further 
construction  of  the  die,  as  seen  in  the  direction 
of  pressing,  and  Fig.  6  a  section  along  line 
VI— VI—  of  Fig.  4. 

Referring  more  particularly  to  the  drawings,  in 
Figs.  1  and  2  the  receptacle  for  the  material  to  be 
worked  in  the  press  is  designated  by  the  refer- 
ence numeral  I ,  while  the  parts  of  the  die  which 
are  movable  transversely  to  the  direction  of  press- 
ing are  designated  by  the  numerals  2  and  3.  The 
parts  2  and  3  of  the  die  are  of  wedge-shaped 
conformation  on  their  outer  surface,  as  indicated 
in  Fig.  1  at  4  and  5,  in  order  to  co-operate  with 
wedges  6  and  7  of  a  conformation  corresponding 
to  that  of  said  outer  surfaces  of  said  die-parts. 
The  wedges  6  and  7  may  be  actuated  by  means 
of  suitable  operating  organs,  such  as  for  instance 
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spindles  8,  as  shown  in  Pig.  1.  Motion  of  the  die- 
parts  2  and  3  in  direction  away  from  each  other 
is  facilitated  by  the  fact  that  their  interior  sur- 
faces 9  and  10  are  of  a  conformation  conically 
enlarging  in  direction  towards  the  press-plunger. 
The  spindles  8  actuating  the  wedges  6  and  7  are 
preferably  driven  and  controlled  by  the  profile  of 
the  work-piece  during  being  discharged  from  the 
press  or  also  by  the  motion  of  the  press-plunger. 

The  pressure  exerted  onto  the  spindles  8  by 
way  of  the  wedges  6  and  7  may  be  varied  by 
properly  altering  the  inclination  of  the  wedge- 
shaped  outer  surfaces  of  the  die-parts  2  and  3. 
In  order  to  insure  proper  working  of  the  press, 
care  should  be  taken  that  no  excessive  pressures 
are  exerted  onto  the  spindles  8.  In  the  rear  of 
the  die-parts  2  and  3  there  is  further  provided 
the  aforementioned  additional  fixed  die  which 
covers  up  the  gap  between  the  die-parts  for  the 
above  stated  purpose. 

The  press  shown  in  Fig.  3  and  4  serving  for 
the  production  of  a  work-piece  with  a  T-profile 
is  constructed  similarly  to  the  press  shown  in 
Figs.  1  and  2.  In  Figs.  3  and  4  the  receptacle 
for  the  material  to  be  worked  by  the  press  is 
designated  by  the  reference  numeral  I,  while  (2, 
13  and  14  are  die-parts  mounted  movably  in 
transverse  direction  to  the  direction  of  pressing. 

The  outer  surfaces  15  of  the  parts  12,  13  and 


14  are  likewise  wedge-shaped  in  order  to  co-op- 
erate with  the  wedges  16  actuated  by  the  spin- 
dles 17.  In  the  rear  of  the  die-parts  12,  13  and 
14,  there  is  again  used  a  fixed  die  18  covering  up 

c  the  gap  between  the  movable  die-parts  for  the 
above  stated  purpose. 

In  the  construction  of  the  press  shown  in  Figs. 
5  and  6  the  movable  die-parts  19  form  at  their 
inner  ends  20  the  hole  in  the  die.   By  action  of 

10  the  work-piece  during  being  discharged  from  the 
press  the  die-parts  19  will  be  pressed  at  their 
outer  ends  against  fitting  members  22  mounted 
within  a  wheel -rim  23  with  an  internal  gear. 
A  pinion  24  on  a  spindle  25  is  in  mesh  with  the 

15  teeth  of  said  internal  gear.  The  wheel-rim  23 
may  be  rotated  by  means  of  the  spindle  25 
through  such  an  angle  that  the  ends  21  of  the 
die-parts  19  will  slide  in  the  curved  recesses  of 
the  fitting  members  22,  for  which  purpose  the 

20  ends  21  are  of  a  conformation  similar  to  that 
of  the  recesses  23.  By  this  the  parts  19  will 
move  apart  during  the  operation  of  the  press 
and  the  work-piece  will  be  given  a  profile  conical 
in  longitudinal  direction.    Preferably  motion  of 

25  the  die-parts  is  effected  and  controlled  by  the 
motion  of  the  press  or  in  some  other  suitable  way. 

WILHELM  MANKEN. 
OTTO  UHLMANN. 


PUBLISHED 

APRIL  27,  1943. 
BY  A.  P.  C. 


Serial  No. 

W.  M  AN  KEN  ET  AL  ~An  Arkri 

PRESSES  FOR  MAKING  WORK-PIECES  CONICALLY  04Z,4UU 
TAPERING  IN  LONGITUDINAL  DIRECTION 

Filed  June  25,  1940  2  Sheets-Sheet  ] 


Inventors 

OTTO  UHLMANH, 


Serial  No. 

PUBLISHED  W.  MAN  KEN  ET  AL  oao  Ai\f\ 

PRESSES  FOR  MAKING  WORK-PIECES  CONICALLY  6*t£t**\)\) 
APRIL  27,   1943.  TAPERING  IN  LONGITUDINAL  DIRECTION 

Filed  June  25,  1940  2  Sheets-Sheet  2 

BY  A.  P.  C. 


Fig.  5 


22    24    13     20       19    22    23  . 

Inventors 

OTTO  t/Hi.MA*NM, 


Published  Apr.  27,  1943 


Serial  No.  342,401 


ALIEN   PROPERTY  CUSTODIAN 

PRESSES  FOR  MAKING  WORK-PIECES  CONI- 
CALLY  TAPERING  IN  LONGITUDINAL 
DIRECTION 

Ulrich  Nissen,  Berlin-Hermsdorf,  Germany; 
vested  in  the  Alien  Property  Custodian 

Application  filed  June  25,  1940 


This  invention  relates  to  Presses  and  more  par- 
ticularly to  so-called  extrusion  presses  serving  for 
the  production  of  work-pieces  having  a  profile 
conically  tapering  in  longitudinal  direction. 

It  is  known  to  produce  work-pieces  having  a  5 
profile  conically  tapering  in  longitudinal  direc- 
tion by  means  of  presses  of  the  aforementioned 
kind  including  conical  mandrils  that  are  con- 
nected with  the  press-plunger,  said  mandrils  mov- 
ing during  the  operation  of  pressing  through  a  iq 
fixed  die  of  uniform  cross-section.  Although  with 
known  presses  of  this  kind  there  may  be  produced 
work-pieces  having  angular  profiles  with  the  parts 
thereof  varying  both  in  thickness  as  well  as  in 
length,  it  is  not  possible  to  make  work-pieces  of  15 
a  T-,  I-,  U-  or  similar  profile  of  varying  length  in 
addition  to  varying  thickness  of  the  web  and  of 
the  flanges. 

My  invention,  now,  has  for  its  general  object 
to  devise  a  press  permitting  to  produce  work-  20 
pieces  having  profiles  varying  to  a  far  greater  ex- 
tent than  had  been  possible  to  produce  with 
known  presses. 

According  to  my  invention  I  propose  to  equip 
the  press  with  a  two-part  die  and  to  provide  guide  23 
means  for  the  two  halves  of  said  die  on  the  ex- 
terior surfaces  thereof,  said  guide  means  being 
cf  the  form  of  a  holder  or  support  tapering  in  the 
direction  of  pressing,  while  the  distance  between 
the  two  halves  of  the  die  is  defined  by  the  afore-  30 
said  conical  mandrils  that  are  connected  with 
the  press-plunger,  said  mandrils  tapering  in  di- 
rection towards  the  latter,  in  order  to  properly 
guide  the  two  halves  of  the  die.  By  this  the  two 
halves  of  the  die  will  gradually  approach  each  35 
other  during  the  operation  of  pressing  and  simul- 
taneously move  in  said  holder  or  support  in  di- 
rection of  the  operation  of  pressing  in  accordance 
with  the  approaching  of  said  two  halves  of  the 
die.  In  addition  to  the  conically  tapering  guides  40 
for  the  two  halves  of  the  die,  the  said  mandrils 
are  further  provided  with  recesses  tapering  in 
direction  towards  the  press-plunger  to  produce 
the  aforesaid  conically  tapering  profiles.  More- 
over, these  recesses  in  the  mandrils  may  be  ta-  45 
pering  towards  the  press-plunger  both  in  direc- 
tion of  their  height  as  well  as  in  direction  of 
their  width. 

According  to  my  invention,  furthermore,  there 
may  be  provided  bridge-like  members  guided  in  50 
front  of  the  two  halves  of  the  die  and  bridging 
the  gap  between  these  in  order  to  subdivide  the 
conically  tapering  profiles  of  the  work-piece  to  be 
made  by  the  press. 

In  the  accompanying  drawing  I  have  repre-  65 


sented  an  example  of  a  press  constructed  in  ac- 
cordance with  my  present  invention.  In  the 
drawing,  Fig.  1  is  a  vertical  longitudinal  section 
through  my  new  press  in  condition  shortly  after 
the  beginning  of  the  operation  of  pressing,  Fig.  2 
a  horizontal  longitudinal  section  of  the  press  rep- 
resented in  Fig.  1  without  the  work-piece,  Fig.  3 
a  view  of  the  press  shown  in  Fig.  1  and  2,  as  seen 
in  direction  opposite  to  the  operation  of  press- 
ing, Fig.  4  a  section  along  line  rv — IV  of  Fig.  2, 
Fig.  5  a  horizontal  longitudinal  section  of  the 
press  shown  in  Fig.  2  without  the  work-piece  in 
condition  shortly  before  completion  of  pressing, 
Fig.  6  a  view  of  a  press  constructed  in  accordance 
with  Fig.  3  for  the  production  of  U-shaped  work- 
pieces  having  a  conically  tapering  profile. 

Referring  more  particularly  to  the  drawing,  the 
receptacle  of  the  press  is  designated  by  the  ref- 
erence numeral  I,  the  press-plunger  by  the  nu- 
meral 2,  the  press-mandrils  connected  with  the 
press-plunger  by  the  numerals  3  and  4  and  the 
two  halves  of  the  die  by  the  numerals  5  and  6. 
The  two  halves  of  the  die  are  exteriorly  guided 
by  means  of  a  conical  holder  or  support  7,  while 
the  distance  between  said  halves  of  the  die  is 
defined  by  guide-ribs  8  provided  on  the  mandrils 
3  and  4.  As  may  be  seen  from  Fig.  2,  the  guide 
surfaces  of  the  ribs  8  for  the  two  halves  of  the 
die  are  conically  tapering  in  direction  towards  the 
press-plunger,  so  that  during  the  operation  of 
pressing  the  distance  between  the  two  halves  5 
and  6  of  the  die  will  be  diminished,  which  is  due 
to  the  fact  that  by  action  of  the  operating  pres- 
sure the  two  halves  of  the  die  will  be  displaced  in 
direction  of  pressing  in  the  conical  guide  surface 
of  the  member  7,  until  they  abut  against  the  guide 
surfaces  of  the  ribs  8.  In  this  manner  the  thick- 
ness of  the  web  of  the  profile  defined  by  the  dis- 
tance between  the  two  halves  of  the  die  will  be 
of  progressively  and  uniformly  tapering  con- 
formation. The  mandrils  3  and  4  are  further  pro- 
vided with  recesses  9  which  are  likewise  taper- 
ing towards  the  press-plunger  in  direction  of  their 
height  as  well  as  in  direction  of  their  depth,  as 
indicated  in  the  drawing.  In  the  construction 
shown  in  the  drawing  the  two  flanges  of  the  I- 
or  the  two  T-profiles  will  be  defined  by  said  re- 
cesses 9.  The  produced  profile  may  conveniently 
be  subdivided  by  means  of  the  bridge-like  mem- 
bers bridging  the  gap  between  the  two  halves  5 
and  6  of  the  die,  as  may  be  seen  from  Fig.  4,  and 
being  guided  by  recesses  in  the  two  halves  5  and 
6,  with  the  result  that  instead  of  the  i-profile 
there  may  be  obtained  two  T-profiles. 

As  a  matter  of  course,  my  new  press  may  also 
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be  used  for  the  production  of  profiles  other  than 
those  mentioned,  for  instance  for  the  production 
of  U -profiles.  A  construction  of  the  press  modi- 
fied for  this  purpose  is  shown  in  Fig.  6  in  ac- 
cordance with  Pig.  3  for  the  production  of  two  5 
U  -profiles  conically  tapering  in  longitudinal  di- 
rection. In  this  case  1 1  and  1 2  represent  the 
two  halves  of  the  die,  13  is  the  mandril  con- 


nected with  the  press-plunger,  14  are  the  guide- 
ribs  for  the  two  halves  of  the  die  and  1 5  the  re- 
cesses in  the  mandril  13,  said  recesses  15  defining 
the  dimensions  of  the  two  arms  of  the  U  -profile 
to  be  produced,  the  same  as  the  recesses  9  in  the 
construction  shown  in  Pigs.  1  to  5,  and  in  addi- 
tion the  thickness  of  the  webs. 
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The  invention  relates  to  a  process  for  producing 
copying  models  and  copying  stencils  for  copying 
milling  machines  for  metal-working  and  copying 
moulding  machines  for  wood-working  and  the 
like. 

Hitherto  the  models  for  copying  milling  ma- 
chines for  metal-working  and  copying  machines 
for  wood-working  are  made  out  of  wood  or  out 
of  stone-powder,  poured  out  in  fluid  state  over  a 
counter  mold  from  wood.  Besides  metal  casting 
was  employed. 

The  wooden  model  as  the  negative  model  or  as 
the  negative  stencil  has  the  defect  that  the  wood 
is  not  enough  resistant  to  the  caliper  of  the  copy- 
ing milling  machine  for  metal-working  and  copy- 
ing moulding  machines  for  wood-working;  thus 
the  caliper  can  be  pressed  into  the  wood  whereby 
the  exactness  of  the  copying  is  injured.  The 
model  out  of  stone-powder  has  the  defect  that 
sharp  edges  and  thinner  free  standing  cross  pieces 
easily  are  broken  out.  Besides  also  the  model  out 
of  stone-powder  is  affected  being  touched  by  the 
caliper  of  the  copying  milling  machine  for  metal- 
wo  king  and  copying  moulding  machines  for 
weed-working.  The  model  of  metal-casting  made 
out  of  a  sand  meld  is  inexact  and  has  a  rough 
surface,  also  influencing  the  milling  work  in  an 
unfa-,  orable  manner. 

According  to  the  invention  it  is  proposed  to 
employ  artificial  resin  as  casting  material  for  the 
models  or  stencils  for  copying  milling-works  be- 
cause the  disadvantages  existing  hitherto  can  be 
avoided  by  using  artificial  resin.  Artificial  resin 
is  cf  sufficient  solidity  and  finer  details  of  the 
copy  ng  models  can  be  reproduced  exactly  by  the 
fusible  artificial  resin.  Pouring  off  the  fusible 
artificial  resin,  however,  difficulties  arise  because 
the  artificial  resin  combines  closely  with  wood 
and  the  like.  Therefore  a  pouring  off  was  not 
P  ss  ble.  These  difficulties  could  not  be  elimi- 
na'ed  by  applying  the  known  model -powders  with 
w!  ich  wooden  models  are  covered  in  order  to  pre- 
v.  nt  the  adherence  of  the  sand  of  the  mold. 

Now  there  was  found  that  artificial  resin  can 
be  employed  for  the  producing  of  copying  models 
used  for  the  casting  from  the  negative  models 
without  the  artificial  resin  adhering  to  the  wood 
cf  the  negative  model,  if  the  model  to  be  formed 
consisting  of  wood,  plaster  of  Paris  and  the  like 
first  is  covered  by  a  soft  to  elastic  coat  easily  to 
be  removed  as  well  from  the  model  to  be  formed 
as  also  from  the  solidified  artificial  resin.  This 
may  be  done,  for  instance,  by  covering  the  model 
to  be  formed  with  a  coat  of  wax  which  is  spread 
with  metallic  dust  and  a  further  coat  of  heat- 


re-istant  lacquer  combining  neither  with  the  me- 
tallic layer  nor  with  the  artificial  resin.  After 
that  the  model  is  fixed  in  a  known  manner  in  a 
casting  box  which  then  is  filled  up  by  pouring  in 

5   the  molten  artificial  resin  free  from  air  bubbles. 
Especially  suitable  as  artificial  resin  are  melt- 
able polymerized  vinyl  compounds  as  polymerized 
vinyl  esters,  polymerized  styrenes  and  the  like, 
especially  suitable  are,  for  instance,  polymerized 

lo  vinyl  acetates,  particularly  a  mixture  of  a  low  and 
a  middle  grade  of  polymerization. 

Besides  there  was  found  that  it  is  especially 
advantageous  to  produce  the  coat  uniformly  of 
caoutchouc  respectively  of  a  caoutchouc  lacquer. 

15  Hereby  it  is  only  necessary  to  cover  the  wooden 
model  with  the  caoutchouc  lacquer,  resp.  with 
the  solution  of  caoutchouc  whereupon  the  casting 
by  the  artificial  resin  can  be  executed.  Hereby 
the  process  is  essentially  simplified.   The  model 

20  of  artificial  resin  can  always  easily  be  removed 
from  the  negative  model  out  of  wood  or  the  like. 
Active  solutions  of  caoutchouc  according  to  the 
invention  are  above  all  the  commercial  products 
of  this  marking,  that  is  solutions  of  some  per 

25  cents  of  caoutchouc  in  suitable  solvents,  as  f.  i. 
benzene,  benzine,  trichlorethylene  and  so  cn. 
Likewise  successfully  also  corresponding  solutions 
cf  artificial  pclymerisates  or  mixed  polymerisates, 
as,  f.  i.  the  butadiene  polymerisates  known  by  the 

30  trade  mark  "Buna"  and  mixed  polymerisates  of 
butadiene  with  acrylic  acid  nitril  or  other  acrylic 
ac'd  derivatives  like  acrylic  acid  esters,  polymer- 
ized styrenes  and  so  on,  further  the  polymerized 
isobutylenes  known  by  the  trade  mark  "Opanol" 

35  may  be  employed.  The  film  forming  solution 
must  act  repellently  upon  the  artificial  resin  used 
for  the  casting.  Therefore  every  solution  comply- 
ing with  this  condition  can  be  employed.  Corre- 
spondingly according  to  the  invention  all  the 

40  solutions  containing  additions  selected  from  the 
group  consisting  of  softening  agents,  diluents, 
filling  materials,  colors,  pigments  and  the  like 
answering  this  requirement  are  to  be  understood 
as  caoutchouc  lacquers.    It  is  decisive  for  the 

45  selection  of  such  additions  that  they  at  least  do 
not  diminish  the  repelling  effect  upon  the  arti- 
ficial resin.  Employing  f.  i.  polymerized  vinyl 
acetate  as  casting  resin  above  all  ligroin  or  par- 
affin oils  will  be  applied  as  dissolved  diluents  or 

50  as  diluents  emulsified  in  the  solution,  talcum  and 
^he  like  will  be  used  as  filling  material. 

There  is  a  further  advantage  if  employing  the 
caoutchouc  lacquer,  resp.  the  solution  of  caou- 
tchouc consisting  in  the  possibility  of  using  col- 

55  ored  artificial  resin  because  there  is  no  danger 
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that  the  color  disappears  under  the  influence  of 
the  material  of  the  original.  So  it  is  necessary 
that  molds  out  of  plaster  of  Paris  employed,  f.  i., 
for  the  producing  of  substitute  parts  for  artificial 
teeth  and  the  like  are  covered  by  a  foil  consisting 
of  tin  before  the  artificial  resp.  the  artificial  ma- 
terial can  be  poured  in.  Such  a  work  is  very 
troublesome.  Employing  caoutchouc  lacquers, 
resp.  solutions  of  caoutchouc  the  covering  with  a 
foil  of  metal  is  omitted.  The  caoutchouc  lacquer 
can  not  only  be  employed  as  an  active  coat  of  sep- 


aration between  the  fusible  artificial  resin  resp. 
the  artificial  material  and  the  material  of  the 
model  but  it  also  isolates  the  mold  in  such  a  way 
that  the  color  of  the  artificial  resin  is  not  injured 
5  and  that  the  products  of  artificial  resin  do  not 
lose  their  color.  Thus  the  original  color  of  the 
artificial  material  is  kept. 
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This  invention  relates  to  an  improvement  in 
the  manufacture  of  hosiery  and  is  particularly 
directed  to  a  new  type  of  stocking  provided  with 
novel  and  simple  means  to  prevent  the  stocking 
from  getting  damaged  when  pulled  onto  the  foot 
and  leg  of  the  wearer. 

It  is  a  well  known  fact  that  hosiery  consisting 
of  thin  threads  of  real  silk  or  artificial  silk  will 
easily  get  torn  when  pulled  onto  the  foot  and 
leg,  because  those  places  of  the  sock  or  stocking 
to  which  the  pulling  force  of  the  fingers  is  applied 
are  neither  strong  enough  to  resist  that  pull  of 
the  fingers,  nor  capable  of  transmitting  the  pull- 
ing force  in  properly  distributed  fashion  to  the 
adjacent  parts  of  the  sock  or  stocking. 

In  order  to  overcome  this  rather  serious  draw- 
back it  has  already  been  proposed  to  provide 
the  sock  and  stocking  along  the  seam  on  the 
back  of  the  article  with  a  tube-like  strip  of  fabric 
and  a  cord  loosely  passing  through  that  latter 
strip  of  fabric.  The  idea  being  that  pulling  the 
stocking  along  that  cord  onto  the  foot  and  leg 
of  the  wearer  would  be  a  safe  and  easy  way  to 
prevent  the  stocking  from  getting  damaged. 
However,  in  practical  use  this  kind  of  an  ar- 
rangement is  rather  unsatisfactory,  as  thinly 
looped  hosiery  of  real  silk  or  artificial  silk  when 
pulled  along  cords  will  quickly  wear  out. 

According  to  the  present  invention  I  solve  the 
problem  in  a  very  much  simpler  and  more  satis- 
factory way.  I  provide  the  leg-portion  of  the 
stocking  with  one  or  a  plurality  of  longitudinal 
strips  of  fabric.  These  strips  I  arrange  on  the 
outside  of  the  stocking  in  such  a  way  that  they 
will  serve  as  a  means  by  which  the  stocking  may 
be  seized  and  pulled  onto  the  leg,  whereby  the 
pulling  force  of  the  fingers  is  passed  on  to  the 
various  portions  of  the  stocking  in  a  properly 
distributed  fashion.  These  strips  may  be  at- 
tached to  the  stocking  in  various  ways.  One 
or  a  plurality  of  them  may  be  fastened  in  the 
longitudinal  seam  on  the  back  of  the  stocking, 
while  additional  strips  may  be  arranged  on  the 
sides  of  the  stocking  or  along  the  symmetry  line 
on  the  front  part  of  the  stocking. 

In  order  to  make  my  Invention  more  readily 
understood  I  will  now  proceed  to  describe  it  with 
the  aid  of  the  accompanying  drawings  which 
form  a  part  of  this  specification  and  in  which 
the  same  reference  numerals  indicate  the  same 
or  corresponding  parts.  However,  it  is  to  be  un- 
derstood that  changes,  variations  and  modifica- 
tions which  come  within  the  scope  of  the  claims 
hereunto  appended  can  be  resorted  to. 

In  the  drawings: 


Figs.  1  to  3  are  perspective  views  of  the  stock- 
ing, showing  how  the  strips  are  arranged  on  the 
sides  of  the  stocking  and  along  the  symmetry 
line  on  the  back  of  the  stocking; 
5  Fig.  4  is  a  cross  section  on  line  4 — 4  of  Fig.  3; 
Fig.  5  is  a  fractional  perspective  view  of  the 
stocking,  showing  how  the  strips  may  be  formed 
integral  with  the  stocking  by  providing  the  stock- 
ing with  longitudinal  folds. 

10  In  the  drawings  I  is  the  stocking,  while  3  is 
the  seam  holding  the  edges  of  the  stocking  to- 
gether and  forming  the  symmetry  line  on  the 
back  of  the  stocking.  Fastened  along  the  sym- 
metry line  is  a  strip  of  fabric  2  with  one  of  its 

15  longitudinal  edges  by  means  of  an  elastic  seam. 
This  strip  may  be  of  any  suitable  kind,  but  should 
preferably  possess  the  same  elasticity  and  ex- 
tensibility as  the  leg  of  the  stocking.  The  strip 
may  be  produced  either  through  knitting,  weav- 

20  ing  or  braiding  with  or  without  the  addition  of 
rubber  threads.  It  may  be  of  any  shape  and 
formation.  It  may  be  smooth  or  fashioned  like 
lace  work;  it  may  be  provided  with  holes  or  with 
projections  and  recesses  at  the  edge;  it  may  be 

25  of  substantial  width  or  narrow  like  a  cord;  it 
may  even  consist  of  only  a  crocheted  or  plaited 
string  or  a  fringe.  It  is  also  possible  to  form  the 
strips  from  the  stocking  itself  by  providing  the 
stocking  with  longitudinal  folds  as  indicated  at 

30  4  of  Fig.  5. 

In  stockings  and  socks  provided  with  a  longi- 
tudinal seam  3,  one  of  the  longitudinal  edges 
of  the  strip  2  is  fastened  in  that  longitudinal 
seam  (see  Fig.  1).   Additional  strips  may  be  ar- 

35  ranged  on  the  sides  of  the  stocking  or  along  the 
symmetry  line  on  the  forward  portion  of  the 
stocking,  either  by  sewing  or  with  the  aid  of  ad- 
hesive material,  or  in  any  other  suitable  way  (see 
Figs.  2,  3,  4).   But,  care  should  be  taken  that 

40  the  strips  do  not  reach  down  to  that  portion  of 
the  stocking  which,  when  the  stocking  is  being 
worn,  is  covered  up  by  the  shoe  of  the  wearer, 
to  prevent  the  creation  of  unpleasant  areas  of 
pressure.   In  the  examples  illustrated  in  the 

45  drawings  the  lower  ends  of  the  strips  terminate 
either  in  or  beside  the  reinforced  portion  5.  But, 
of  course,  it  is  also  possible  to  let  them  reach 
down  a  little  lower,  or,  to  have  them  terminate 
somewhat  higher  up.   And,  naturally,  the  same 

50  applies  to  the  upper  ends  of  the  strips,  which 
either  may  start  in  the  reinforced  portion  6,  or 
lower  down  as  illustrated  in  the  drawings.  It 
is  further  possible  to  subdivide  the  strips  into  a 
number  of  separate  portions  with  a  correspond- 

65  ing  number  of  intervals  between  the  individual 
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portions,  as  illustrated  in  Pig.  3.  Important  is 
only  that  the  strips  are  of  such  formation  that 
they  afford  a  reliable  hold  to  the  hands  of  the 
wearer,  and,  that  with  their  aid  the  stocking  can 
conveniently  be  pulled  onto  the  foot  and  the  leg  5 
without  making  it  necessary  for  the  wearer  to 
touch  the  looped  fabric  of  the  stocking  proper 
which,  if  directly  touched  by  the  fingers,  might 
not  be  strong  enough  to  resist  the  pull  and  get 
torn.   That  is  why  the  strips  should  be  so  ar-  10 


ranged  that  their  free  edge,  i.  e.  the  one  which 
is  not  fastened  to  the  stocking,  can  be  lifted 
from  the  looped  fabric. 

My  invention  can  be  applied  to  any  of  the  or- 
dinary type  of  stocking.  It  may  be  of  the  regu- 
lar form  as  produced  on  the  flat  hosiery  frame 
and  on  the  circular  knitting  machine,  or  cut  from 
warp  fabric  and  produced  of  one  thread  or  a 
plurality  of  threads  of  any  desired  thickness. 

FRIEDRICH  OSWALD  DONNER. 
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This  invention  relates  to  a  method  of  manu-  thermore  in  order  to  regulate  viscosity  or  coagu- 

facturing  synthetic  fibres  from  polyvinyl  alcohol  lation  of  this  original  liquid  one  or  more  of  the 

group,  the  features  of  the  method  being  (1)  to  following  materials  may  effectively  be  added  in  an 

dissolve  polyvinyl  alcohol  in  water  or  in  an  aque-  amount  not  sufficient  enough  to  cause  any  pre- 

ous  alkali  solution,  (2)  to  spin  the  resulting  solu-  5  cipitation  of  polyvinyl  alcohol:  any  water  mis- 

tion  by  an  ordinary  wet  spinning  method  in  a  cible  organic  liquid  such  as  methyl  alcohol,  ethyl 

coagulating  bath  of  which  the  predominating  part  alcohol,  acetone,  etc.,  any  dilute  acid  of  such  as 

is  water  and  (3)  to  subject  the  resulting  fibres  to  sulphuric  acid,  hydrochloric  acid,  acetic  acid,  etc., 

hardening  processes.  and  any  of  water  soluble,  alkali  metal-,  alkali 

The  object  of  the  invention  is  to  provide  a  new  io  earth  metal-,  or  metal-salts.  Likewise  if  form- 
method  of  manufacturing  synthetic  fibres  of  good  aldehyde  or  other  suitable  aldehyde  be  added  to 
strength  and  elasticity  wherein  inexpensive  sol-  the  coagulating  bath,  it  will  facilitate  the  spin- 
vent  and  coagulating  bath  are  used  and  wet  ning  operations.  The  more  complete  understand- 
spinning  apparatus  is  employed.  ing  of  the  invention  will  be  had  by  the  following 

It  is  known  that  polyvinyl  alcohol  is  soluble  in  15  examples, 
water  or  in  an  aqueous  alkali  solution  and  there-  Example  I 
fore  spinning  synthetic  fibres  therefrom  may  be  Qne       fc  Qf  ordinary  d     and  polyvinyl 
feasible    But  the  fibres  thus  produced  is  water  alcohol  is  added  to  eight  parts  Qf  water  and  dis. 
soluble  too.   on  account  of  tnis,  any  wet  spinning  solved  thereof  by  heating  to  obtain  an  original 
method  that  necessitates  the  use  of  coagulating  20  visCQUS  u          Thg  solution  thug  obtained  is  ex_ 
bath  principally  water  has  generally  been  be-  truded  through  ordinary  wet  spinning  nozzles  and 
^ved  inapplicable    Thus  the .patents  such  as  fa  a  coagulating  bath  which  is  a  water  soiu- 
Bntish  Patent  386161,  French  Patent  732895  h         substantially  the  following  ingredients 
British  Patent  393488,  and  British  Patent  393505  ner  litre- 
all  refer  a  dry  spinning  method  only.  '  Grams 

The  inventors  of  this  invention  have  been    0  sodium  sulphate  (Glauber's  salt)  388 

studying  wet  spinning  methods  m  which  a  coagu-       Sulphuric  acid  110 

lating  bath  principally  water  is  to  be  used,  and  as 

a  result  have  discovered  that  a  certain  per  cent  The  Polyvinyl  alcohol  fibres  thus  spun  in  a 

(5%  or  more)  water  solution  of  neutral  salts  such  _rt  water  solution  of  the  above  composition  is  kept 

as  sodium  chloride,  sodium  sulphate  (Glauber's  °°  well  soaked  in  a  bath  for  hardening  for  four  hours 

salt)  and/or  ammonium  sulphate  is  sufficiently  and  then  heated  at  80°  Centigrade  for  one  hour, 

coagulative  and  discovered  also  that  by  adopting  the  composition  of  the  said  hardening  bath  being 

such  solution  for  a  coagulating  medium,  a  wet  as  follows: 

spinning  method  is  workable  in  manufacturing  g-      it,    -      ■                                      P61'  °ent 

synthetic  fibres  from  polyvinyl  alcohol  water  so-       Sulphuric  acid   10 

lution.  Sodium  sulphate  (Glauber's  salt)  23 

Of  course  the  fibres  obtained  in  this  manner  is       ^inc  su,1^)1^ te   \  c 

soluble  in  non- salt- containing  water  which  means       Formaldehyde   3.5 

the  fibres  as  it  is,  can  not  be  used  successfully  for  40  water  60.5 

ordinary  spinning  purpose.   In  this  invention,  The  resulting  fibres  thus  hardened  is  washed 

therefore,  this  water  soluble  polyvinyl  alcohol  with  water  and  dried  up  by  any  ordinary  method, 

fibres,  in  its  wet  state  or  half  dried  state  or  dried  Then  there  will  be  obtained  beautiful  synthetic 

up  state,  is  subjected  in  or  not  in  the  presence  fibres  of  glossy  white  colour,  the  strength  of  which 

of  acid  or  alkali  to  hardening  processs  in  from  45  being  2.5  grams  per  denier  and  the  elongation 

one  to  several  steps  by  using  a  water  solution  of  25.0%. 

formaldehyde  with  sodium  chloride,  sodium  sul-  Example  II 

phate  (Glauber's  salt)  and/or  ammonium  sul-  0ne  litre  of  17%  polyvinyl  acetate  methyl  alco- 

phate.  hoi  solution  is  saponified  with  7.9%  caustic  soda 

By  washing  with  water  and  then  drying  up  the  50  methyl  alcohol  solution  (7.9%  of  the  solution  is 

resulting  product,  there  will  be  obtained  strong  caustic  soda,  and  the  methyl  alcohol  used  thereby 

elastic  synthetic  fibres  which  is  water  insoluble  js  85%  pure,  including  15%  of  water).   The  re- 

too.  suiting  precipitant  of  polyvinyl  alcohol  is  sepa- 

To  the  original  viscous  liquid  to  be  spun  may  be  rated  from  the  liquid  and  squeezed  until  the  poly- 
added  one  or  more  of  the  following  materials:  55  Vinyi  alcohol  content  in  the  precipitant  reaches 
vegetable  or  animal  oil,  mineral  oil,  or  other  suit-  50%.  Two  parts  of  such  product  is  dissolved  by 
able  hydrophobic  materials,  and  any  early  con-  heating  seven  parts  of  2%  alkali  water  solution, 
densation  product  of  urea,  thiourea  or  carbolic  The  result  is  a  viscous  liquid  ready  for  spinning 
acid  with  formaldehyde.  This  is  for  giving  more  which  is  then  extruded  through  ordinary  wet  spin- 
water-repelling  property  to  the  fibres  and  fur-  co  ning  nozzles  and  spun  in  a  coagulating  bath  which 
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is  a  water  solution  having  substantially  the  fol- 
lowing ingredients  per  litre: 

Grams 

Sodium  sulphate  (Glauber's  salt)  350 

Sulphuric  acid  110 

Formaldehyde   10 

The  polyvinyl  alcohol  fibres  thus  spun  in  the 
above  coagulating  bath  is  then  subjected  to  the 
following  three  step  hardening  processes : 

First  step,  to  be  kept  soaked  at  room  tempera- 
ture for  four  hours  in  a  bath  substantially  of 
following  composition: 

Per  cent 

Sulphuric  acid  10 

Sodium  sulphate  (Glauber's  salt)  23 

Zinc  sulphate   3 

Formaldehyde   3.5 

Water  60.5 

Second,  step,  to  be  kept  soaked  at  65°  Centi- 
grade for  five  hours  in  a  bath  substantially  of 
following  composition: 

Per  cent 

Sulphuric  acid  20 

Sodium  sulphate  (Glauber's  salt)  20 

Zinc  sulphate   3 

Formaldehyde   3.5 

Water  53.5 

Third  step,  to  be  kept  soaked  at  70°  Centigrade 
for  Ithree  hours  in  a  bath  substantially  of  fol- 
lowing composition : 

Per  cent 

Sulphuric  acid   5 

Formaldehyde  16.5 

Water   78.5 

The  resulting  fibres  thus  hardened  is  washed 
with  water  and  dried  up  by  any  ordinary  meth- 
od.  Then  there  will  be  obtained  beautiful  syn- 


thetic fibres  of  glossy  white  colour,  the  strength 
of  which  being  3.8  grams  per  denier  and  the 
elongation  19.0%. 

Example  III 

One  part  of  ordinary  dry  and  pure  polyvinyl 
alcohol  is  dissolved  by  heating  in  eight  parts  of 
water,  following  which  is  added  and  admixed 
0.05  part  of  such  product  as  produced  by  24  hours' 

1(j  condensation  at  18°  Centigrade  of  50%  urea  wa- 
ter solution  and  36%  formaline,  together  with  an 
addition  of  ammonium  in  a  small  quantity,  inti- 
mately mixed  in  a  proportion  that  the  resulting 
mixture  shall  have  a  molecular  ratio  of  one  mol 

j-  of  urea  to  1.3  mol  of  formaldehyde.  Thus  an 
original  viscous  liquid  is  obtained  which  is  then 
extruded  and  spun  through  any  known  wet  spin- 
ning nozzles  in  a  coagulating  bath  same  as  speci- 
fied in  Example  I. 

20  The  fibres  thus  spun  is  kept  soaked  in  a  bath 
for  hardening  for  two  hours  and  then  heated  at 
70°  Centigrade  for  another  two  hours,  the  said 
bath  having  substantially  the  following  compo- 
sition: 

2g  Percent 

Sulphuric  acid  20 

Sodium  sulphate  (Glauber's  salt)  20 

Zinc  sulphate   3 

Formaldehyde   3.5 

30  Water  53.5 

The  fibres  thus  hardened  is  washed  with  water 
and  dried  up  in  an  ordinary  manner.   Then  there 
will  be  obtained  beautiful  synthetic  fibres  of 
glossy  white  colour,  the  strength  of  which  being 
35  3.2  grams  per  denier  and  the  elongation  20.0%. 

ICHIRO  SAKURADA. 
SHOKI  LEE. 
HIROSI  KAWAKAMI. 
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The  invention  relates  to  tireless  locomotives 
with  high  accumulator  pressure,  in  which  be- 
tween the  accumulating  container,  and  as  a  rule 
behind  a  throttling  device  and  the  steam  cylin- 
ders, an  equalization  container  is  mounted,  and 
particularly  has  for  its  object  the  arrangement 
of  the  equalization  container  between  the  super- 
heater and  the  steam  cylinders  in  such  a  manner 
that  the  losses  of  heat  of  the  equalization  con- 
tainer are  low  and  that  at  any  time  so  much  heat 
can  be  supplied  from  the  accumulating  container 
to  the  equalization  container  that  the  service 
steam  in  the  equalization  container  cannot  con- 
dense. 

This  is  attained  according  to  the  invention  in 
that  the  equalization  container  is  arranged  inside 
the  insulation  and  sheathing  of  the  accumulating 
container,  or  that  this  insulation  or  sheathing  is 
constructed  so  that  it  encloses  at  the  same  time 
the  accumulating  container  and  the  equalization 
container.  The  equalization  container  may  be 
arranged  in  or  outside  the  accumulating  container 
itself. 

By  this  arrangement  is  attained,  that  the  walls 
of  the  equalization  container  are  heated  at  any 
time,  especially,  however,  after  a  longer  stand- 
still of  the  locomotive,  to  approximately  the  tem- 
perature of  the  accumulating  container  and  that 
for  this  reason  the  low  pressure  steam  contained 
in  the  equalization  container  cannot  condense,  so 
that  water-hammers  in  the  cylinders  are  securely 
avoided  and  besides  a  close  construction  of  the 
locomotive  is  attained. 

Several  examples  for  the  arrangement  of  the 
equalization  container  according  to  the  invention 
are  illustrated  in  the  accompanying  drawing  by 
way  of  example. 

Pig.  1  shows  the  equalization  container  ar- 
ranged above  the  accumulating  container, 

Fig.  2  shows  the  equalization  container  on  the 
front  side  of  the  accumulating  container, 

Fig.  3  shows  the  equalization  container  ar- 
ranged inside  the  accumulating  container. 

Fig.  1  shows  a  form  of  construction  of  the  in- 
vention in  which  the  equalization  container  is 
carried  out  as  a  tube  of  comparatively  short  di- 
ameter and  of  approximately  the  same  length 
as  the  accumulating  container,  said  tube  being 
arranged  above  the  accumulating  container  and 
parallel  to  the  same.    The  accumulating  con- 


tainer is  designated  by  I,  the  equalization  con- 
tainer arranged  above  the  accumulating  con- 
tainer is  designated  by  2,  the  common  heat  in- 
sulation is  designated  by  3  and  the  sheathing  by 

5  4.  The  equalization  container  may  be  arranged 
with  the  same  advantageous  result  below  or 
obliquely  below  the  accumulating  container. 

Fig.  2  shows  another  arrangement  or  construc- 
tion of  the  equalization  container  according  to 

10  the  invention.  I  is  the  accumulating  container 
from  which  the  steam  can  be  taken  and  conducted 
through  the  throttle  element  5  and  the  super- 
heater 6  to  the  equalization  container  2.  This 
equalization  container  2  is  constructed  as  a  ring- 

15  shaped  tube  to  utilize  the  space  between  the 
sheathing  4  and  the  accumulating  container  I. 
With  the  same  effect  the  equalization  container 
may  be  constructed  as  part  of  a  ring  or  as  a  tube 
arc. 

20     The    equalization    container    is  preferably 
mounted  according  to  the  invention  at  that  end 
of  the  locomotive  on  which  the  steam  cylinders 
or  the  cab  are  mounted. 
Fig.  3  shows  a  form  of  construction  in  which 

25  the  equalization  container  2  as  continuation  of 
the  superheating  surface  3  is  arranged  inside  the 
accumulating  container  I.  This  arrangement  is 
especially  simple,  but  presents  the  inconvenience 
that  the  water  content  of  the  accumulating  con- 

30  tainer  is  reduced  owing  to  the  water  displace- 
ment by  the  equalization  container,  so  that  the 
capacity  of  the  accumulator  locomotive  is  re- 
duced. This  capacity  loss  becomes  greater  with 
rising  accumulating  pressure,  so  that  the  ar- 

3.3  rangement  of  the  equalization  container  in  the 
accumulating  container  is  much  better  at  lower 
accumulating  pressures  than  when  these  accumu- 
lating pressures  are  high. 
The  equalization  container  can  be  arranged  in 

40  the  accumulating  container  so  that  the  whole 
superheater  or  a  portion  of  the  same  is  carried 
out  with  considerably  enlarged  throughflow  cross- 
section,  in  which  case  the  large  superheater  vol- 
ume acts  as  equalization  container.   In  order  to 

4.3  obtain  an  effective  equalization,  the  equalization 
volume,  that  is  in  the  present  instance  the  super- 
heater volume,  must  be  at  least  equal  to  double 
the  stroke  volume  of  the  steam  cylinders. 
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This  invention  relates  to  a  carpet  sweeping 
machine  combined  with  a  dust  collector  provided 
with  brushes  driven  by  the  rolls  supporting  the 
machine.  The  object  of  the  invention  is  to  in- 
crease the  capacity  of  a  machine  of  this  type  to  5 
draw  the  dust. 

One  of  the  characteristic  features  of  the  inven- 
tion is  that  a  gearing  inserted  between  the  run- 
ning rolls  and  the  brush  roller  is  so  designed  that 
this  roller  rotates  always  in  the  same  direction  lft 
irrespective  of  the  direction  of  motion  of  the  ma- 
chine, the  dust  being  at  any  rate  thrown  into  a 
suction  slot  extending  parallel  to  the  axis  of  the 
brush. 

Another  characteristic  feature  of  the  invention  M> 
is  that  the  driving  members  for  the  running  rolls 
comprise  also  two  free-wheel  gearings,  with  the 
aid  of  which  the  brush  roller  is  always  rotated  in 
the  same  direction,  the  one  of  said  gearings 
driving  the  brush  roller  directly,  the  other  driv-  20 
ing  it  by  the  intermediary  of  change-wheels,  the 
two  free-wheel  gearings  being  actuated  alter- 
nately according  to  the  change  of  the  direction  of 
motion  of  the  carpet  sweeping  machine. 

It  is  suited  to  the  object  in  view  to  design  the 
rim  of  the  rear  wall  of  the  casing  enclosing  the 
brush  roller,  which  rim  forms  together  with  a 
part  of  the  nozzle  bottom  the  suction  slot  as  a 
sort  of  cutting  edge  and  to  arrange  the  slot- 
forming  members  in  close  proximity  to  the  brush  30 
roller. 

Still  another  feature  of  the  invention  is  that 
the  gap  between  said  edge-shaped  rim  and  the 
brush  roller  can  be  adjusted  by  means  of  an  ad- 
justing device  capable  to  be  locked  by  a  lever  35 
operable  by  a  foot  of  the  person  using  the 
machine. 

The  invention  is  illustrated  diagramatically 
and  by  way  of  example  on  the  accompanying 
drawings  on  which  Figure  1  is  a  vertical  longi-  40 
tudinal  section  through  a  combined  carpet 
sweeper  and  dust  exhauster  designed  according 
to  this  invention,  the  left-hand  end  of  the  Figure 
being  broken  off  for  want  of  space.  Figure  la 
is  a  separate  view  of  said  lacking  left-hand  end  45 
of  Fig.  1,  and  Figure  2  shows  in  its  middle  por- 
tion a  plan  of  the  machine,  and  the  portions 
above  and  below  said  middle  portion  show  hori- 
zontal sections  thereof. 

On  the  drawing  I  denotes  a  flat  casing  closed  50 
at  its  bottom  by  a  plate  2.  At  the  rear  end  of  this 
plate  Is  a  bearing  3  holding  a  turnable  frame  5 
provided  with  two  running  rolls  4.  There  are, 
furthermore,  at  said  bottom  plate  lugs  6  and  7, 
of  which  the  first  serves  as  a  bearing  for  a  two-  55 


armed  lever  8  provided  at  one  of  its  arms  with 
a  running  roll  9,  whereas  the  other  arm  is  pro- 
vided with  a  slot  10  engaged  by  a  pivot  of  an 
excentric  disk  (not  shown)  which  can  be  locked 
in  its  angular  position  by  means  of  a  pawl-and- 
ratchet  mechanism  12  operable  by  a  push-but- 
ton II. 

The  two-armed  lever  8  is  affixed  to  a  shaft  13 
extending  through  the  bearing  6  and  carrying  on 
its  extreme  end  a  flat  arm  14  provided  at  its  free 
end  with  a  bearing  for  a  running  roll  1 5. 

Within  the  casing  I  are  two  walls  16  forming 
between  them  a  suction  channel  17.  The  front 
portion  of  this  channel  is  horizontally  enlarged 
and  is  narrowed  at  its  lowermost  portion  by 
means  of  a  vertical  wall  18  extending  down- 
wardly from  the  top  of  the  casing  and  an  exten- 
sion 19  of  this  wall  so  as  to  form  a  narrow  suc- 
tion slot  20.  Counter  thereto  the  suction  chan- 
nel 17  has  a  circular  aperture  21,  by  the  inter- 
mediary of  which  this  channel  communicates 
with  the  suction  device  22  indicated  in  Fig.  1  by 
dotted  lines.  The  suction  device  22  is  situated 
in  a  cavity  of  appropriate  size  and  shape  pro- 
vided in  the  upper  wall  of  the  casing  I,  and  lat- 
erally from  said  aperture  21  are  members  23  (Fig. 
2)  for  connecting  the  casing  of  the  suction  device 
2  is  provided  with  a  motor  shaft  24,  one  end  of 
which  extends  outwards  from  the  machine;  this 
end  serves  as  an  intermediate  driving  member 
when  a  floor-polishing  implement  is  to  be  driven 
by  the  machine.  In  order  to  prevent  said  end 
from  constituting  a  hindrance  when  the  sucking 
device  is  inserted  into  the  machine,  the  casing  1 . 
or  the  cover  2  respectively,  is  provided  with  a 
suitable  arranged  cavity  25  (Fig.  1). 

The  wall  18  forms  an  oblong  chamber  26  ex- 
tending parallel  to  the  suction  slot  20  and  en- 
closing the  brush  roller  27.  The  ends  of  the 
shaft  28  of  the  brush  roller  are  supported  in 
bearing  pieces  29  (Fig.  2)  which  are  vertically 
guided  in  the  walls  16  of  the  casing  I  and  are 
pressed  by  springs  30  in  the  direction  to  the 
broad  nozzle  supporting  bottom  3(  (Fig.  1)  lying 
in  the  range  of  the  brush  roller  27.  To  both 
ends  of  the  shaft  28,  in  the  space  between  the 
casing  and  the  walls  16  are  driving  wheels  32 
and  33  attached  which  are  combined  with  free- 
wheels 34  and  35  so  designed  that  both  serve  to 
turn  the  brush  roller  27  in  the  direction  indi- 
cated by  the  arrow  I  in  Fig.  1.  The  driving 
wheel  33  is  designed  as  a  chain-wheel  37  secured 
to  the  roll  9.  The  driving  wheel  32  is  cog-wheel 
and  meshes  with  an  intermediate  wheel  38  ro- 
tatory supported  in  the  wall  16  and  combined 
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with  a  chain-wheel  39  driven  by  a  chain-wheel 
40  firmly  affixed  to  the  roll  1 5. 

The  bearing  pieces  29  can  be  engaged  by  the 
ends  of  two  levers  41  and  42  connected  with 
one  another  by  a  shaft  43  supported  in  the  casing 
of  the  machine.  The  shaft  43  is  supported  in 
lugs  44  of  the  cover  2.  The  lever  42  is  provided 
with  an  arm  45  which  is  turnable  by  means  of 
a  slide  46  extending  above  the  casing  and  pro- 
vided with  a  notch  47  serving  to  lock  the  lever 
45  and  thereby  also  the  levers  41  and  42  in  the 
position  indicated  in  Fig.  1  by  dotted  lines.  In 
this  position  the  bearing  pieces  are  so  much 
lifted  in  their  guides,  counter  to  the  pressure 
exerted  by  the  springs  30,  that  the  bristles  of 
the  brush  rollers  do  no  more  project  over  the 
bottom  member  3 1  of  the  nozzle. 

The  brush  roller  consists  substantially  of  two 
semi-cylinders  48  connected  with  one  another 
by  screws  49  penetrating  the  shaft  28. 

The  casing  I  is  provided  with  an  opening  51 
which  terminates  into  the  channel  17  and  can 
be  air-tight  closed  by  a  lid  50.  A  suction  hose 
provided  with  a  connection  branch  (not  shown) 
can  be  inserted  into  said  opening.  Below  the 
opening  51  is  a  flap  52  attached  to  the  casing 
I  by  means  of  a  hinge  53.  This  flap  is  turned 
into  the  position  shown  in  dotted  lines  in  Fig. 
1  when  the  above-mentioned  hose  connection 
branch  is  inserted  into  the  casing  through  the 
said  opening  51. 

When  the  machine  is  moved  in  the  direction 
indicated  by  the  arrow  III  the  rolls  9  and  15 
rotate  in  the  direction  indicated  by  the  arrow 
IV.    As  the  roll  9  is  directly  connected  with 


the  driving  wheel  33  it  is  rotated  in  the  same 
direction  and  as  the  change-wheel  38  is  inserted 
between  the  roll  15  and  the  driving  wheel  32 
this  wheel  is  rotated  in  the  reverse  direction, 

5  i.e.  in  the  direction  indicated  by  the  arrow  I 
(Fig.  1).  When  this  takes  place,  the  free-wheel 
43  drives  the  shaft  28.  When  the  machine  is 
moved  counter  to  the  arrow  III  the  free-wheel 
35  turns  the  shaft  28  in  the  direction  of  the 

10  arrow  I.  When  the  brush  roller  27  is  in  opera- 
tive position  the  dust  or  dirt  is  swept  by  it  in 
the  direction  to  the  suction  slot  20  which  is 
always  open,  as  the  lower  rim  of  the  wall  (9 
lies  a  few  millimeters  above  the  plane  determined 

15  by  the  nozzle  bottom  3 1 . 

To  throw  the  brush  roller  out  of  gear  a  pres- 
sure upon  the  slide  46  suffices  to  move  the  roller 
out  of  the  range  of  said  bottom  31  and  to  lock 
it  in  this  position,  if  so  desired. 

20  Adjusting  the  height  of  the  brush  roller  with 
respect  to  the  carpet  is  effected  by  varying  the 
position  of  the  rolls  9  and  15  relatively  to  the 
casing  by  means  of  the  adjusting  members  1 1 
and  12  already  mentioned  in  a  preceding  para- 

25  graph  of  the  specification. 

If  the  machine  shall  be  employed  merely  for 
sucking  dust  from  any  article  of  furniture  or 
the  like,  the  lid  50  is  removed  and  the  nozzle 
of  the  suction  hose  inserted  into  the  opening 

30  51  whereby  the  flap  54  will  be  compulsorily  moved 
into  the  position  shown  in  dotted  lines  and  the 
channel  17  will,  therefore,  be  closed  so  that  the 
suction  device  draws  the  dust-laden  air  solely 
through  the  hose. 

35  FRIEDRICH  EISENLOHR. 
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This  invention  relates  to  artificial  carbon  bodies 
including  an  insulating  support  for  mounting,  and 
to  a  process  of  making  such  articles. 

In  various  branches  of  the  electrotechnical  in- 
dustry, carbon  bodies  are  required  which  either 
have  to  be  insulated  from  each  other  or  from  an- 
other part  of  a  machine  or  apparatus,  such  ar- 
ticles being,  for  example,  carbon  collectors  and 
carbon  slip  rings  as  well  as  other  carbon  contacts 
operating  under  high  electrical  load  and  reaching 
high  working  temperature.  The  conventional  in- 
sulating materials,  such  as,  cement,  are  destroyed 
and  decomposed  at  the  high  temperatures  in  ques- 
tion, more  particularly  by  function  of  electric 
sparks,  and  converted  into  electric  conductors, 
whereby  they  become  useless  as  electric  insulat- 
ors and  mechanical  supports  for  the  carbon 
bodies. 

It  is  an  important  object  of  the  present  inven- 
tion to  provide  a  carbon  body  and  insulator  unit 
the  insulation  of  which  is  capable  of  resisting  ex- 
treme electric  and  heat  stresses. 

With  this  and  further  objects  in  view,  as  may 
become  apparent  from  the  within  disclosures,  the 
invention  consists  not  only  in  the  structures 
herein  pointed  out  and  illustrated  by  the  draw- 
ings, but  includes  further  structures  coming  with- 
in the  scope  of  what  hereinafter  may  be  claimed. 

The  character  of  the  invention,  however,  may 
be  best  understood  by  reference  to  certain  of  its 
structural  forms,  as  illustrated  by  the  accom- 
panying drawings  in  which: — 

Fig.  1  is  a  perspective  sectional  view  of  a  carbon 
and  insulator  unit,  having  the  invention  applied 
thereto. 

Pig.  2  is  an  outside  perspective  view  of  the  same 
unit. 

Fig.  3  is  a  side  elevation  of  another  carbon 
and  insulator  unit  having  the  invention  applied 
thereto. 

Fig.  4  is  an  end  view  of  Fig.  3. 

Fig.  5  is  an  axial  section  of  Fig.  3. 

Similar  reference  numerals  denote  similar  parts 
in  the  different  Figures. 

Referring  now  to  the  drawings  in  greater  de- 
tail, and  first  to  Figs.  1  and  2,  a  carbon  body  I 
is  formed  with  a  cylindrical  projection  2  fitting 
into  a  central  recess  3  in  an  insulating  body  4. 
The  manner  in  which  the  insulating  body  may  be 
applied  to  the  carbon  body  will  hereinafter  more 
fully  appear. 

In  Figs.  3  to  5,  an  annular  carbon  body  5  is 
mounted  on  a  tubular  insulating  body  6.  Buffer 
materials  7,  consisting,  for  instance,  of  asbestos 
or  slag  wool,  may  be  provided  between  the  car- 


bon body  and  the  collars  8  of  the  insulating  body 
adjacent  thereto,  in  order  that  mechanical 
shrinking  tensions  caused  by  the  cooling  down  of 
the  insulating  body  may  not  be  transferred  upon 
5   the  carbon  material. 

The  manufacturing  process  will  now  be  de- 
scribed. 

I  apply  the  insulating  material  on  the  carbon 
body  under  action  of  heat,  in  a  burning,  baking 
10  or  casting  operation.  I  have  found  that  an  in- 
sulating material  which  can  be  subjected  to  a 
treatment  of  this  kind  will  resist  also  to  the 
stresses  occurring  in  working  order  by  sparking 
and  heat. 

15  Various  insulating  materials  may  be  used  which 
can  be  applied  by  heat.  Depending  on  the  kind 
of  insulating  material  the  same  is  applied  on  the 
carbon  before  the  same  has  been  burnt,  or  after 
the  preliminary  annealing  or  after  the  hardening 
20  or  final  annealing. 

It  is  then  hardened  and  solidified  by  heat. 
Where  the  insulating  material  is  applied  on  the 
carbon  before  the  burning  or  before  the  harden- 
ing-on,  the  carbon  will  be  hardened-on  during  the 
25  heat  treatment  of  the  insulating  material.  On 
the  other  hand,  where  the  carbon  has  been  fully 
annealed  already,  it  will  undergo  a  second  an- 
nealing process  with  the  insulating  material  ap- 
plied thereon.  This  is  by  no  means  objectionable, 
but  on  the  contrary  the  properties  of  the  carbon 
may  be  modified  by  the  second  annealing  process 
in  any  desired  manner. 

In  the  practice  of  my  invention,  I  may  for 
instance  produce  a  carbon  body  in  known  manner 
35  by  compression,  then  I  press  a  ceramic  insulat- 
ing material,  for  instance,  steatite,  around  the 
carbon  body,  using  a  suitable  mold  and  finally 
the  composite  body  obtained  by  pressing  together 
the  two  parts  is  subjected  to  a  common  burning 
or  baking  process.  It  will  be  appreciated  that 
the  shrinking  characteristics  of  the  two  sub- 
stances which  are  being  used  have  to  be  matched 
with  each  other  in  a  suitable  manner.  Where 
45  large  differences  are  existing  in  the  shrinkage 
of  the  two  materials,  namely,  carbon  and  insula- 
tor, the  compressed  carbon  may  be  pre-annealed 
to  such  a  degree,  that  in  the  common  final  an- 
nealing process  (hardening-on)  it  does  not  shrink 
50  more  than  the  insulating  material  pressed  around 
it  after  the  pre-annealing  or  first  annealing. 
Again,  the  ceramic  insulating  body  may  be  first 
shaped  and  pre-annealed,  then  united  with  the 
hardened-on  carbon  and  then  the  whole  unit  may 
55  be  annealed  once  more  up  to  the  temperature 
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causing  maximum  shrinkage  of  the  insulating 
body. 

According  to  a  further  feature  of  the  inven- 
tion, the  insulating  body  may  consist  of  vitreous 
substances,  more  particularly,  glass,  which  is  cast 
or  die-cast  upon  or  around  the  suitably  formed 
carbon  body  in  a  molten  and  liquid  condition.  In 
the  same  manner,  any  smelting  flux  of  the  glass 
or  enamel  type  or  smeltable  blast  furnace  slag 
may  be  applied. 

According  to  another  feature  of  the  inven- 
tion, I  may  use  a  ceramic  material  which  con- 
tains suitable  flux  or  frit  admixtures  and  there- 
fore does  not  require  a  real  burning  process  but 
is  pressed  around  the  carbon  body  in  powdered 
form  and  then  subjected  merely  to  a  sintering 
process  which  may  consist  in  the  simultaneous 
application  of  pressure  and  heat.  Substances 
which  may  be  sintered  in  this  manner,  are,  for 
instance,  glass  dust,  and  slag  meal.   The  solidi- 


fication of  the  insulating  material  by  a  sintering 
operation  without  pressure  or  with  simultaneous 
application  of  pressure  offers  the  advantage  that 
the  differences  of  expansion  or  shrinkage  of  the 

5  two  materials  are  less  than  with  a  conventional 
ceramic  process.  In  most  instances,  it  will  be 
advantageous  to  provide  bolsters,  as  at  7  in  Pig.  5, 
between  the  carbon  and  insulating  material,  to 
compensate  the  considerable  pressures  due  to 

10  shrinkage  of  the  insulating  material. 

The  method  and  apparatus  of  the  present  in- 
vention have  been  described  in  detail  with  ref- 
erence to  specific  embodiments.  It  is  to  be  under- 
stood, however,  that  the  invention  is  not  limited 

15  by  such  specific  reference  but  is  broader  in  scope 
and  capable  of  other  embodiments  than  those 
specifically  described  and  illustrated  in  the  draw- 
ings. 

OTTMAR  CONRADTY. 
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This  Invention  relates  to  a  method  of  manu- 
facturing male  members  of  snaps  by  moulding 
from  thermo-plastic  material  such  as  celluloid, 
and  has  for  its  object  to  manufacture  male  mem- 
bers of  snaps  by  simple  process  of  press -moulding  5 
without  need  of  split  moulds. 

Another  object  of  this  invention  is  to  provide 
a  method  of  manufacturing  a  great  number  of 
male  members  of  snaps  by  a  single  press-mould- 
ing operation.  10 

A  further  object  of  this  invention  is  to  obtain 
male  members  of  snaps  made  from  celluloid  ma- 
terial and  the  like,  which  material  enables  the 
members  to  have  desirous  and  various  colourings. 

There  are  other  objects  and  particularities  of  15 
this  invention,  which  together  with  the  details 
thereof  will  be  described  later,  reference  being 
made  to  the  accompanying  drawings,  in  which: 

Figure  1  is  an  enlarged  sectional  view  of  a  male 
member  of  snap  made  in  accordance  with  this  2o 
invention. 

Fig.  2  is  a  perspective  view  of  a  mould  utilized 
in  accordance  with  this  invention. 

Fig.  3  is  an  enlarged  and  fragmentary  sectional 
view  taken  along  the  line  III — III  in  Fig.  2. 

Fig.  4  is  a  sectional  view  of  the  mould,  press 
and  mouldable  materials  as  prepared  ready  for 
press-moulding  operation,  the  showing  being 
somewhat  diagrammatic. 

Fig.  5  is  a  view  similar  to  Fig.  4,  the  parts  being  30 
shown  in  the  position  just  after  the  pressing  oper- 
ation completed. 

Fig.  6  is  an  enlarged  and  fragmentary  sectional 
view  of  a  piece  of  product  from  the  press-mould- 
ing operation  in  accordance  with  this  invention,  35 
from  which  product  the  male  members  of  snaps 
or  the  final  product  of  this  invention  are  ob- 
tained by  simple  cutting  or  punching  operation. 

In  Fig.  1  is  shown  a  male  member  A  of  snap 
button  made  from  celluloid  by  press-moulding  in  40 
accordance  with  this  invention.  It  has  a  disc-like 
base  portion  b,  a  neck  portion  c  centrally  project- 
ing from  the  base  portion  b  at  a  right  angle 
thereto,  and  a  somewhat  spherical  head  portion 
d  having  a  diameter  substantially  larger  than  45 
that  of  the  neck  portion  c.  The  general  shape 
of  the  member  A  itself  is  not  new  at  all,  and  it 
has  a  plurality  of  through  holes  e  in  the  base  por- 
tion b  for  the  purpose  of  sewing  it  on  an  object 
as  usual.  50 

In  accordance  with  this  invention,  a  plate  like 
mould  I  (Figs.  2  to  5  inclusive)  is  utilized.  The 
mould  I  is  provided  with  a  number  of  mould  cav- 
ities 2  arranged  in  rows  and  columns  in  one  side 
of  the  plate  I,  the  cavities  being  formed  by  ma-  55 
chining  the  material  of  the  mould  I.  Each 
mould  cavity  2  consists  of  a  base  portion  3  corre- 
sponding to  the  base  portion  b  of  the  member  A, 
a  neck  portion  4  corresponding  to  the  neck  por- 
tion c  of  the  member  A,  and  a  head  portion  5  cor-  GO 


responding  to  the  portion  d  of  the  member  A. 
within  the  base  portion  3  of  each  mould  cavity  are 
planted  a  plurality  of  pins  6  for  the  purpose  of 
forming  the  sewing  holes  e  in  the  member  A.  The 
pin  6  preferably  has  such  a  height  that  a  minute 
portion  of  the  top  end  projects  beyond  the  gen- 
eral plane  of  the  mould  plate  I  as  clearly  shown 
in  Fig.  3,  for  the  purpose  described  later. 

The  mould  plate  I  is  disposed  within  a  press 
machine  7,  and  thermo-plastic  material  B  such  as 
celluloid  are  placed  on  the  mould  plate  I.  A 
second  mould  plate  8  is  then  placed  on  the  ma- 
terial B.  The  plate  8  has  substantially  the  same 
dimension  with  the  plate  I  except  the  thickness. 
The  plates  I  and  8  are  preferably  made  of  brass, 
and  the  plate  8  is  so  thin  that  it  has  an  adequate 
flexibility  for  the  purpose  shown  later. 

The  heating  of  the  thermo-plastic  material  B 
is  effected  by  means  of  a  massive  heat  plate  9 
made  of  iron,  which  is  heated  to  a  suitable  tem- 
perature before  being  placed  in  position  within 
the  press  machine  7  as  shown  in  Fig.  4.  When 
celluloid  is  used,  the  temperature  to  which  the 
heat  plate  9  is  heated  is  about  200°  C.  By  the 
heating  effect  from  this  plate  9,  the  material  B  is 
made  plastic,  and  by  the  pressing  operation  ef- 
fected through  the  press-head  10  which  is  con- 
nected to  a  suitable  operating  mechanism,  not 
shown,  the  plastic  material  is  forced  to  flow 
throughout  the  space  between  the  mould  plates  I 
and  8  as  well  as  into  the  mould  cavities  2.  The 
pressing  operation  is  limited  by  the  pins  6  which 
abut  the  undersurface  of  the  mould  plate  8,  as 
shown  in  Fig.  5.  It  is  understood  that  there  is  a 
very  thin  portion  /  of  the  moulded  material 
spreading  over  and  between  the  opposite  surfaces 
of  the  plates  I  and  8,  the  thickness  of  this  thin 
portion  /  being  determined  by  the  height  of  the 
pins  6  which  project  beyond  the  upper  surface  of 
the  mould  plate  I.  It  is  to  be  understood  that 
the  limiting  of  pressing  operation  which  deter- 
mines the  thickness  of  the  thin  portion  /  may 
otherwise  be  provided  by  means  of  any  other 
kind  of  stop  members  associated  with  the  press 
machine. 

During  the  pressing  operation,  the  appropriate 
temperature  of  various  parts  were  measured  as 
follows,  the  material  being  celluloid: 

°C. 

Heat  plate  9   165 

Mould  plate  I  140 

After  the  pressing  is  over,  it  is  preferable  to 
leave  for  a  while,  say  two  seconds,  and  then  soft 
water,  preferably  soap  water,  is  poured  upon  the 
heat  plate  9.  Before  the  pouring,  the  tempera- 
ture of  plates  9  and  I  were  measured  as  about  110° 
C  and  the  plates  are  cooled  to  about  80°C.  by 
the  water  pouring.  Just  after  the  above  cooling, 
the  brass  plate  8  and  the  film  like  portion  /  of 
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the  moulded  product  are  picked  up  together  at 
edge  portions,  and  stripped  from  the  mould  I .  At 
the  warm  condition,  as  above-mentioned,  of  the 
product,  the  material  has  a  suitable  elasticity  that 
the  head  portion  d  of  each  snap  member  A'  con- 
nected by  the  film  like  portion  /  is  allowed  to  pass 
through  the  reduced  neck  portion  4  of  each  mold 
cavity  2,  without  being  collapsed  permanently; 
that  is  to  say,  after  passing  through  the  neck 
portion  4,  the  head  portion  d  recovers  its  original 
shape  automatically. 

After  stripped  off,  the  plate  8  together  with  the 
product  are  thrown  into  water  for  a  further  cool- 
ing, and  the  product  can  easily  be  stripped  from 
the  plate  8,  the  product  being  a  number  of  snap 


members  A'  connected  together  by  the  film  like 
portion  /  of  the  material,  as  fragmentary  shown 
in  Fig.  6,  from  which  product  individual  snap 
members  A  are  cut  or  punched  off  in  any  suitable 
5  and  well-known  manner. 

When  the  pins  6  do  not  project  beyond  the  up- 
per surface  of  the  mould  plate  I ,  and  the  pressing 
operation  is  limited  by  any  other  stopping  means, 
a  thin  film  of  the  material  will  be  leaved  at  the 
bottom  end  of  each  sewing  hole  e  of  the  snap 
members,  but  such  films  do  not  cause  any  incon- 
venience for  sewing  operation,  because  they  can 
be  easily  penetrated  by  sewing  needles. 

JUZO  MORITA. 
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This  invention  relates  to  a  process  of  producing 
magnesium  oxide  of  uniformly  high  reactivity. 

It  has  already  been  observed  (cf.  e.g.  Steiner 
und  Hiittig,  "Die  Abhangigkeit  der  katalytischen 
Wirksamkeit  verschiedener  Magnesiumoxyde  von  5 
ihrer  Darstellungsart  und  Vorgeschichte"  in  "Die 
Kolloidzeitschrift",  Vol.  68  (1934),  p.  253  et  seq. 
and  Fricke  und  Luke  "Warmeinhalt  und  Gitter- 
zustand  aktiver  Magnesiumoxyde"  in  "Zeitschrift 
fur  Elektrochemie",  Vol.  41  (1935),  p.  174  et  seq.) ,  10 
that  the  reactivity  of  magnesium  oxide  obtained 
by  heating  magnesium  carbonate  or  magnesium 
hydroxide  to  high  temperatures  differs  aepending 
on  the  conditions  under  which  it  has  been  pro- 
duced. In  these  experiments,  the  reactivity  was  15 
expressed  in  terms  of  the  capability  of  the  mag- 
nesium oxide  produced,  to  catalyse  the  reaction 
2CO+02-*2C02,  or  of  its  heat  of  hydration;  how- 
ever, the  reactivity  of  magnesium  oxide  is  also 
of  importance  in  certain  other  chemical  reac-  20 
tions  such  as  e.g.  the  production  of  magnesium 
oxychloride  by  reaction  of  magnesia  with  mag- 
nesium chloride  lye  or  with  fused  hydrates  of 
magnesium  chloride;  a  similar  case  is  the  produc- 
tion of  anhydrous  magnesium  chloride  by  the  25 
treatment  of  magnesia  with  chlorine  in  the  pres- 
ence of  carbon.  As  a  general  result  of  these  ob- 
servations it  was  stated  that  the  reactivity  of 
the  product  is  the  higher,  the  lower  the  temper- 
atures at  which  the  originating  material  was 
heated. 

The  present  invention  contemplates  a  process 
for  the  production  of  magnesium  oxide  having  a 
high  chemical  reactivity  and  particularly  of  a 
product  consisting  of  particles  of  uniformly  high  35 
reactivity.  The  process  may  be  applied  to  all 
magnesium  compounds  which,  under  the  action 
of  heat,  are  converted  into  magnesia. 

It  has  been  ascertained  that  in  order  to  ob- 
tain magnesia  having  the  maximum  uniform  re- 
activity, it  is  mainly  important  to  start  from  orig- 
inating magnesium  compounds  which  have  been 
ground  to  a  substantially  uniform  grain  size,  the 
size  of  the  individual  grains  being  so  small  that 

(a)  all  parts  of  the  grain,  by  virtue  of  the 
heat  imparted  to  the  grain  during  the  heating 
stage,  attain  the  desired  temperature  practically 
simultaneously;  in  this  manner  substantial  dif- 
ferences in  the  properties  of  the  elementary  par- 
ticle constituting  the  grain,  which  would  other-  50 
wise  occur  as  a  result  of  the  different  length  of 
time  during  which  such  elementary  particles  are 
exposed  to  the  heating  temperatures,  are  avoided. 

(b)  maximum  reactivity  is  attained  so  rapidly 
that  the  grain  size  does  not  yet  become  substan-  65 
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tially  modified;  in  explanation  it  may  be  observed 
that  the  increased  reactivity  takes  place  the  more 
lapidly,  the  smaller  the  grain,  and  further,  that 
during  the  heating  stage  a  progressive  agglomer- 
ation of  the  individual  grains  to  larger  complexes 
takes  place,  which,  in  turn,  results  in  a  decrease 
of  reactivity.  Requirement  (b)  therefore  means 
in  effect  that  maximum  reactivity,  in  respect  of 
each  individual  grain  must  already  be  attained 
before  the  unavoidable  agglomeration  of  the 
grains  progresses  to  such  an  extent  as  to  substan- 
tially diminish  the  reactivity  of  the  product. 

When  employing  originating  materials  of  a  uni- 
form grain  size  determined  by  the  aforesaid  re- 
quirements, it  has  been  found  that  the  best  re- 
sults, in  respect  of  reactivity  of  the  product,  are 
obtained  when  applying  extremely  high  heating 
temperatures,  higher  than  700°  C.  up  to  about 
1100°  C.  the  treatment  in  that  case  being  extended 
only  for  so  long  that  at  least  a  substantial,  and 
preferably  a  practically  complete  dissociation  of 
carbonic  acid  or  water  of  hydration,  as  the  case 
may  be,  takes  place,  while  at  the  same  time  the 
maximum  reactivity,  which  on  further  extending 
the  treatment  would  be  impaired,  is  still  pre- 
served. 

The  basic  principles  outlined  above  are  some- 
what opposed  to  the  conceptions  formerly  ruling : 
The  latter  maintained  that  low  heating  tempera- 
tures would  result  in  a  product  having  the  maxi- 
mum reactivity,  while  it  has  now  been  found  that 
it  is  just  the  extremely  high  temperatures  which 
lead  to  this  result;  morever  it  is  seen  that,  pro- 
vided the  originating  materials  are  substantially 
finely  and  uniformly  ground,  it  is  possible  to  pro- 
duce a  product  combining  maximum  reactivity 
with  practically  complete — or  at  least  substantial 
— dissociation  of  carbonic  acid  and  water  of  hy- 
dration; this  is  achieved  by  selecting  a  sufficient- 
ly high  heating  temperature  and  sufficiently  short 
duration  of  treatment. 

The  present  invention  therefore  consists  in  a 
process  for  the  reduction  of  magnesium  oxide  of 
high  chemical  reactivity,  which  comprises  heat- 
ing to  a  temperature  of  about  800°  C.  to  1100°  C. 
a  magnesium  compound  of  the  group  consisting 
of  magnesium  hydroxide  and  magnesium  car- 
bonate having  a  substantially  uniform  grain  size 
which  is  so  small  that  all  parts  of  the  grain,  by 
virtue  of  the  heat  transmitted  to  the  grain  during 
the  heating  stage,  attain  the  desired  temperature 
practically  simultaneously  and  the  maximum  re- 
activity is  attained  so  rapidly  that  the  grain  size 
does  not  yet  become  substantially  modified. 

The  quality  of  the  products  may,  in  accoid- 
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ance  with  the  present  invention,  be  further  sub- 
stantially improved  by  removing  the  product, 
after  dissociation  has  taken  place,  as  rapidly  as 
possible  out  of  contact  with  the  high  tempera- 
tures and  the  gaseous  dissociation  products. 

Several  modes  of  carrying  out  the  invention 
may  be  employed  in  actual  practice:  Thus  it  is 
equally  possible  to  heat-treat  the  material, 
ground  down  to  the  critical  grain  size,  in  a  re- 
action chamber  from  without  and  also  to  resort 
to  internal  heating.  In  each  and  every  case  it 
is  only  essential  to  select  a  suitable  combination 
of  temperature  and  duration  of  heat  treatment. 
In  the  latter  case  it  is  of  particular  advantage 
to  inject  a  stream  of  the  ground  originating  ma- 
terial into  the  reaction  chamber  in  the  form  of 
a  spray  by  means  of  a  gas  which  not  only  acts 
as  a  carrier  for  the  material  but  also,  by  its  own 
combustion,  furnishes  the  heat  required  for  the 
treatment. 

The  grain  size  which  is  critical  with  a  view  to 
obtaining  products  of  high  reactivity  in  accord- 
ance with  the  foregoing  is  of  the  order  of  about 
10,000  mesh/sq.  cms;  this  grain  size  is  thus  sub- 
stantially smaller  than  that  obtainable  by  grind- 
ing processes  hitherto  usually  employed  on  a 
commercial  scale.  In  order  to  avoid  the  effects 
of  a  prolonged  exposure  to  the  high  heat  and 
to  the  effects  of  the  gaseous  dissociation  prod- 
ucts, the  magnesia  obtained  may  be  chilled  by 
injecting  a  cold  current  of  inert  gas  into  the  re- 
action chamber  and/or  the  particles  may  be  pre- 
cipitated by  means  of  precipitating  electrodes. 

Examples 

1.  Into  a  rotary  furnace  equipped  with  a  stir- 
ring mechanism  consisting  of  two  sets  of  paddles 
disposed  on  shafts  turning  in  opposite  directions, 
and  heated  to  800°  C.  from  without,  the  furnace 
having  a  length  of  4  ms.  and  an  inner  diameter 
of  0.5  ms.,  100  kgs.  of  precipitated  magnesium 
hydroxide  and  dried  at  125°  C,  having  a  grain 
size  below  10,000  meshes  per  sq.  cm.,  are  poured 
and  passed  through  the  furnace  while  energeti- 
cally stirring  in  such  a  manner  that  the  dura- 
tion of  passage  amounts  to  about  2  minutes.  On 
issuing  from  the  furnace,  the  product  is  carried 
into  a  closed  cooling  drum  in  which  it  is  rapidly 
chilled.   The  original  water  content 

(Mg(OH)2-*MgO+H20) 

of  about  30%  has  been  reduced  to  about  5%  in 
the  final  product.  On  contact  with  magnesium 
chloride  lye  of  a  specific  gravity  of  1.3,  the  prod- 
uct sets  within  2  minutes,  the  temperature  of  the 
mixture  rising  to  100°  C,  in  the  course  of  10 
minutes;  this  indicates  that  the  product  possesses 
an  extremely  high  reactivity. 

2.  In  a  similar  manner  and  with  the  aid  of  the 


apparatus  described  above,  100  kgs.  of  ground 
raw  magnesite  (grain  size  below  10,000  mesh  per 
sq.  cm.)  are  treated  at  a  temperature  of  1100"  C. 
The  initial  C02-content  of  the  material  which 
5  amounted  to  42%  of  the  total  is  thereby  reduced 
to  about  10%.  The  product  obtained  displays 
similarly  favourable  properties  to  those  described 
above  in  relation  to  that  obtained  from  mag- 
nesium hydroxide. 

10  3.  A  rotary  tube  of  1.5  ms.  length  and  50  mms. 
internal  diameter,  provided  with  an  external  heat 
insulating  layer,  is  equipped,  at  its  one  end,  with 
a  gas  bracket  protruding  over  a  length  of  about 
300  mms.  into  the  tube  in  an  axial  direction,  the 

15  bracket  consisting  of  an  inner  tube  of  30  mms. 
diameter  and  a  concentrically  disposed  external 
tube  of  40  mms.  diameter  somewhat  in  the  man- 
ner of  an  oxyacetyline  blow  pipe.  The  opposite 
end  of  the  reaction  tube  extends  into  a  vertically 

20  disposed  tubular  sink  of  2  ms.  length  and  200 
mms.  internal  diameter,  the  upper  end  of  which 
connects  with  another  vertical  tube  in  which 
precipitating  electrodes  are  disposed.  Through 
the  outer  tube  of  the  blow  pipe  device,  40  cubic 

05  metres  per  minute  of  illuminating  gas  of  7700 
BTU  are  injected,  while  through  the  inner  tube 
115  cubic  metres  per  minute  of  a  suspension  of 
magnesium  hydroxide  in  air  are  blown  in;  the 
latter  suspension  is  prepared  by  grinding  mag- 

30  nesium  hydroxide  to  a  fineness  of  below  10,000 
mesh  per  sq.  cm.  and  suspending  150  grs.  of  the 
product  obtained  in  every  cubic  metre  of  air  by 
means  of  a  rotary  plate.  The  gases  issuing  from 
the  blow  pipe  are  then  ignited.    The  reaction 

35  tube  revolves  with  a  speed  of  about  3  or  4  revolu- 
tions per  minute.  The  dehydrated  product  issu- 
ing from  the  latter  enters  the  tubular  sink,  in 
which  a  small  fraction  consisting  of  not  com- 
pletely dehydrated  raw  material  particles  sinks 

40  to  the  bottom  owing  to  their  higher  specific  grav- 
ity, whilst  the  bulk  of  the  material  consisting 
of  dehydrated  particles  is  carried  in  an  upward 
direction  by  means  of  the  combustion  gases  and 
precipitated  on  the  precipitating  electrodes  in 

45  the  upper  extension  of  the  tubular  sink.  The 
temperature  was  measured  immediately  at  the 
point  of  ignition  at  the  end  of  the  blow  pipe 
amounts  to  1100°  C.  and  the  period  during  which 
the  reaction  material  remains  in  the  heated  zone 

60  of  the  reaction  tube  is  of  the  order  of  A  of  a 
second.  On  contacting  the  product  obtained 
with  magnesium  chloride  lye  of  1.3  specific  grav- 
ity, setting  takes  place  immediately  (duration  of 
setting  immeasurably  short) «  and  the  tempera- 

55  ture  of  the  setting  mixture  rises  to  100°  C.  within 
3  minutes. 

WILHELM  MOSCHEL. 
WILLI  FORST. 
WALTHER  SCHMID. 
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This  invention  relates  to  a  method  for  the  re- 
moval of  carbonic  oxide  from  gases  or  mixtures 
of  gases  containing  sulfur  compounds  by  a  con- 
tact process  with  steam  catalysis.  The  invention 
is  an  improvement  in  or  modification  of  the  5 
process  of  my  copending  patent  application  Se- 
rial Number  202,130,  filed  April  14th,  1938. 

In  carrying  into  effect  the  method  forming  the 
subject  of  said  prior  application  it  has  been  found 
that  in  order  to  obtain  a  certain  and  extensive  10 
conversion  of  the  carbonic  oxide  into  carbonic 
acid  by  means  of  steam  particular  stress  must  be 
placed  on  as  uniform  a  loading  as  possible  of  the 
converter  plant.  In  most  cases  the  installation 
for  the  performance  of  the  method  will  be  di-  15 
rectly  connected  to  a  gas  work  or  coke  plant 
as  in  this  way  costly  intermediate  receptacles  for 
storing  the  initial  gases  are  avoided.  In  carrying 
out  the  operation  in  this  way  a  certain  difficulty 
exists  in  maintaining  constant  the  saturation  20 
with  steam  and  obtaining  a  very  extensive  and 
certain  conversion  of  the  carbonic  oxide  on  cata- 
lysis, as  varying  delivery  of  the  initial  gases  to 
be  treated,  both  as  to  the  quantity  and  the  com- 
position, must  be  taken  into  account.  25 

The  invention  provides  a  method  of  avoiding 
these  difficulties  by  compensating  the  variations 
of  the  unpurified  initial  gases  still  containing 
sulphur  which  are  caused  in  particular  by  the 
furnace  house  operation.  According  to  the  in-  'M 
vention  this  result  is  attained  by  adding  to  the 
initial  gases  a  corresponding  portion  of  the 
stream  varying  in  quantity  of  already  converted 
gases  and  thereby  bringing  their  total  quantity  to 
a  constant  amount.  If  for  example  the  maxi-  05 
mum  delivery  of  furnace  gases  per  hour  is  600 
cubic  metres  and  if  the  amount  being  delivered 
falls  below  this  maximum  amount  at  certain 
times  for  example  in  discharging  and  recharging 
chambers  in  the  furnace  house  or  in  the  known  40 
wet  operation  by  gasification  of  coke  in  the  re- 
torts with  steam,  then  by  means  of  this  returned 
partial  flow  the  quantity  required  to  make  up 
the  amount  to  the  maximum  delivery  of  600  cubic 
meters  is  supplied  so  that  a  constant  loading  of  45 
the  conversion  plant  and  a  constant  steam  satu- 
ration of  the  gases  to  be  converted  is  attained. 

In  the  application  of  the  new  method  a  par- 
ticular effect  is  also  obtained  by  balancing  also 
the  varying  carbonic  oxide  content  in  the  initial  50 
gases.  This  is  based  upon  the  fact  that  during 
the  time  that  the  gas  development  is  particularly 
vigorous,  as  for  example  after  a  fresh  charging 
of  the  furnace  chambers,  the  CO  content  of  the 
initial  gases  is  at  a  minimum.   In  the  above  men-  55 


tioned  example  the  CO  content  of  the  initial  gas 
amounts  to  11.9  percent  in  case  of  the  said  maxi- 
mum delivery  of  600  cubic  metres  per  hour. 
During  this  maximum  supply  of  furnace  gas 
there  is  little  or  no  addition  of  converted  gas. 
Consequently,  the  CO  content  of  the  gas  passing 
through  the  conversion  is  the  same  as  that  of  the 
initial  gas.  During  the  time  of  minimum  supply 
of  furnace  gas,  as  for  example  at  the  end  of  a 
degasification  period,  the  CO  content  is  generally 
at  a  maximum  and  in  the  above  mentioned  ex- 
ample is  about  14.4  percent.  During  this  period, 
an  increased  addition  of  CO-poor  converted  gas 
takes  place.  If  the  quantity  of  initial  gas 
amounts  to  500  cubic  metres,  as  stated  above,  100 
cubic  metres  per  hour  of  converted  gas  contain- 
ing 1  percent  CO  only  are  supplied  to  the  initial 
gas  (preferably  with  the  aid  of  an  automatic 
governor  controlling  the  circulation) .  As  a  re- 
sult, the  CO  content  is  reduced,  i.e.,  in  the  case 
of  the  present  example,  from  14.4  percent  by 
volume  to  about  12  percent.  The  process  of  the 
present  invention  makes  it  possible  to  realize  a 
substantial  balancing  of  CO  fluctuations  in  the 
initial  gas  to  be  converted. 

In  comparison  with  prior  known  processes  for 
the  removal  of  carbon  monoxide,  wherein  there 
is  no  partial  return  of  converted  gas  and  where- 
in, consequently,  the  gas  to  be  converted  has  a 
fluctuating  CO  content  so  that,  with  a  constant 
supply  of  steam,  the  treatment  at  times  is  carried 
out  with  an  excess  of  steam,  the  process  of  the 
present  invention  presents  the  advantage  that 
the  CO  conversion  takes  place  with  an  appreci- 
ably smaller  quantity  of  contact  material  and 
with  a  smaller  quantity  of  steam.  In  addition, 
with  a  uniform  loading  of  the  contact  and  with  a 
uniform  steam  content  in  the  gases,  water  gas 
balance  is  realized  more  rapidly  and  more  com- 
pletely. 

It  has  been  found  to  be  advantageous  in  carry- 
ing out  the  process  of  the  invention  to  precede 
the  return  of  the  circulating  gas  to  the  initial 
gases  by  a  washing  out  from  the  circulating  gases 
of  the  carbon  dioxide  produced  during  conver- 
sion. 

In  order  to  attain  the  desired  favourable  ac- 
tions the  circulating  gas  need  not  be  admixed 
with  the  pre-cleaned  furnace  gases  in  the  usual 
manner.  The  admixture  in  fact  can  be  effected 
on  the  low  pressure  side  of  a  gas  inducer,  for 
example,  which  draws  off  the  furnace  gases  and 
forces  them  through  the  usual  cleaning  appa- 
ratus of  a  gas  work.  In  this  case  the  same  gas 
feeding  machine  can  also  naturally  be  used  in 
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order  to  force  the  gas  also  through  the  converter 
plant  and  the  remaining  apparatus  connected 
therewith.  A  uniform  loading  of  all  the  appa- 
ratus serving  for  the  further  treatment  of  the 
furnace  gases  is  thereby  attained  with  minimum 
expenditure  of  power.  It  is  also  desirable  to  add 
the  oxygen  necessary  for  the  additional  heating 
of  the  steam-gas  mixture  at  the  initial  contact 
on  the  low  pressure  side  of  the  gas  suction  appa- 
ratus in  order  to  be  able  to  carry  out  more  satis- 
factorily with  excess  of  oxygen  in  the  purifica- 
tion of  iron  oxide  the  preliminary  removal  of 
hydrogen  sulphide  from  the  gases  to  be  con- 
verted. 

It  should  be  noted  that  the  method  can  be  car- 
ried out  also  under  pressures  higher  than  1  at- 
mosphere where  such  a  method  appears  more 
economical  in  particular  cases. 

Example 

One  mode  of  carrying  my  novel  process  into 
effect  will  now  be  described  by  way  of  example 
and  with  reference  to  the  accompanying  drawing. 

A  carbon  gas  purified  from  hydrogen  sulphide 
in  known  manner,  for  instance,  by  means  of  an 
iron  oxide  purifying  substance,  not  shown,  and 
containing  about  6,5  percent  carbon  monoxide  and 
0,4  percent  oxygen  is  forced  from  the  furnace 
house  through  the  pipe  line  I  and  the  compressor 
2  into  the  saturator  3  in  order  to  be  depoisened. 
In  the  saturator,  the  gas  is  rinsed  with  hot  water 
supplied  from  a  scrubber  16,  as  indicated  at  4, 
and,  if  desired,  by  direct  addition  of  steam 
through  a  pipe  5,  so  as  to  saturate  it  with  steam 
to  a  dew  point  of  about  65  to  75°C.  The  gas 
leaving  the  saturator  with  a  temperature  of  about 
75°C  is  directed,  through  a  pipe  6,  into  the  heat 
exchanger  7  and  preheated  to  about  320°C,  and 
then,  through  a  pipe  8,  into  a  contact  furnace  9 
having  three  compartments  10,  II  and  12.  Pro- 
vided in  the  topmost  chamber  10  is  a  contact, 
preferably  containing  copper,  and  consisting,  for 
instance,  of  pumice  stone  on  which  about  10 
percent  cupri-oxide  are  deposited,  preferably  on 
its  surface. 

In  the  compartments  1 1  and  12  there  are  pro- 
vided contacts  of  a  different  composition  from  the 
contact  in  chamber  10,  preferably  a  contact  con- 
taining chromium  and  iron,  for  instance,  an  iron- 
chromium  contact  consisting  of  96  to  98  percent 
of  iron  oxide  and  2  to  4  percent  of  chromium 
oxide.  The  gas  and  steam  mixture,  preheated  to 
320°C,  at  first  passes  through  the  contact  of 
chamber  10,  being  preheated  to  about  370°C  ow- 
ing to  the  oxidation  which  is  favoured  at  this 
contact.  Following  this  the  gas  and  steam  mix- 
ture which  is  extensively  freed  from  oxygen  passes 
through  the  contact  chambers  1 1  and  1 2  in  which 
the  steam  reaction  is  taking  place.  Since  the 
temperature  of  the  gas  and  steam  mixture  after 
passage  through  the  contact  1 1  rises  to  about 
420°C,  it  is  desirable  to  reduce  the  temperature 
of  the  reaction  mixture  before  it  enters  into  the 


chamber  12,  by  adding  non-superheated  steam  or 
condensed  water  through  a  pipe  line  13,  so  that 
the  gas  leaving  this  chamber  has  a  temperature 
of  about  380°C.  The  gas  and  steam  mixture 
5  leaves  the  contact  furnace  at  its  lower  end  and 
is  directed  through  the  pipe  14  into  the  heat  ex- 
changer 7  for  heating  the  steam-saturated  carbon 
gases,  and  then  the  converted  gas  mixture  having 
a  temperature  of  about  110JC  is  directed  through 

10  the  pipe  line  15  into  the  scrubber  16  wherein  it 
is  cooled  down  by  water  supplied  through  a  pipe 
17.  As  mentioned  above  the  water  discharged 
from  the  scrubber  through  pipe  4  is  used  for  sat- 
urating the  furnace  gases  coming  from  the  com- 

15  pressor,  while  the  converted  gas  discharged 
through  line  18  passes  into  a  cooler  19  and  is 
cooled  therein  by  water  fed  at  20.  The  cooled  gas 
is  then  directed,  through  a  pipe  21,  into  a  CO2- 
washer  22.   The  main  quantity  of  the  gas  freed 

20  from  CO2  then  is  directed  through  a  pipe  23  into  a 
further  cooler  24,  cooled  down  to  the  desired  tem- 
perature by  means  of  water  fed  through  a  pipe  25, 
and  discharged  through  a  pipe  26. 
The  compressor  2  is  adjusted  in  such  a  manner 

25  as  to  force  through  the  plant  a  uniform  quantity 
of  gas  corresponding  to  the  maximum  output  of 
gas  supplied  from  the  furnace  house  through  the 
pipe  line  I .  Now,  if  for  any  reason  there  is  pro- 
duced in  the  furnace  house  less  than  this  maxi- 

30  mum  quantity  of  gas  for  which  the  condenser  has 
been  adjusted,  the  compressor  2  automatically 
draws  the  balance  from  the  carbon  dioxide  washer 
22,  through  the  pipe  line  27  and  regulator  28 
which  permits  passage  of  gas  in  the  direction  of 

35  arrow  29  only.  In  this  manner  it  is  achieved  that 
a  constant  amount  of  gas  is  permanently  circu- 
lating through  the  whole  converter  plant.  Inas- 
much as  the  content  of  carbon  monoxide  in  the 
furnace  gas  is  approximately  inversely  propor- 

40  tional  to  the  quantity  of  gas  produced  in  the  fur- 
nace house,  it  is  also  achieved  that  a  gas  mixture 
is  forced  through  the  converter  plant  having  a 
substantially  constant  CO  content  which  in  the 
present  case  amounts  to  about  6,5  percent. 

45  The  method  of  the  present  invention  has  been 
described  in  detail  with  reference  to  specific  em- 
bodiments. It  is  to  be  understood,  however,  that 
the  invention  is  not  limited  by  such  specific  refer- 
ence but  is  broader  in  scope  and  capable  of  other 

50  embodiments  than  those  specifically  described. 
It  is  also  to  be  understood  that  the  following 
claims  are  intended  to  cover  all  of  the  generic 
and  specific  features  of  the  invention  herein  de- 
scribed, and  all  statements  of  the  scope  of  the  in- 

5g  vention,  which,  as  a  matter  of  language,  might  be 
said  to  fall  therebetween. 

This  is  a  continuation  in  part  of  my  co-pend- 
ing patent  application  Ser.  No.  216,348,  filed  June 
28th,  1938,  entitled:  Method  for  the  Removal  of 
Carbonic  Oxide  from  Gases  or  Mixtures  of  Gases 
Containing  Organic  Sulphur  Compounds  etc. 
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This  invention  relates  to  conical  belts  of  the 
type  consisting  of  a  strip  of  material  having  free 
ends  which  are  subsequently  joined  at  their  ends 
to  form  an  endless  belt,  as  distinct  from  conical 
belts  which  are  directly  produced  in  the  form  of  5 
closed  rings.  Conical  belts,  owing  to  their  large 
transverse  section,  are  exposed  to  high  bending 
forces  emanating  from  the  bending  around  small 
pulleys.  The  highest  amount  of  such  detrimental 
bending  f aretes  is  found  in  belts  which,  like  conical  10 
belts  with  free  ends  made  of  rubber  or  rubberiz°d 
texture,  are  manufactured  or  vulcanized  in  the 
form  of  straight  rods  or  strips. 

The  detrimental  bending  forces  are  less  pro- 
nounced in  the  case  of  endless  conical  belts  of  IS 
rubber  or  rubberized  texture,  which  are  mostly 
manufactured  and  vulcanized  in  circular  moulds 
the  circumference  of  which  equals  the  evolved 
useful  length  of  the  belt.   A  conical  belt  thus 
vulcanized  represents  a  self-enclosed  circle  the  20 
bending  radius  of  which  in  its  tension-free  state 
of  manufacture  is  always  dependent  uwn  the 
actual  length  of  the  belt.   It  follows  that  belts 
with  equal  cross  section  can  yet  show  largely 
varied  bends  in  their  tensicn-free  state,  depend-  25 
mg  upon  the  respective  length  of  the  belt,  al- 
I  hough  said  belts  of  equal  cross  section  are  run- 
ning around  the  same  pulley  of  smallest  diameter. 

The  greater  the  length  of  a  belt  thus  manu- 
factured or  vulcanized,  the  more  unfavourable 
will  be  its  bending  ratio  from  the  tension-free 
state  of  manufacture  relative  to  the  bend  which 
it  must  make  around  the  smallest  pulley.  With 
its  length  increasing,  the  belt  will  approach  the  n_ 
most  unfavourable  state  of  the  straightened  form 
and  the  maximum  of  the  detrimental  inner  bend- 
ing forces  at  the  point  where  its  rims  over  the 
respective  smallest  pulley. 

It  is  an  important  object  of  the  present  inven- 
tion to  impart  to  the  belt  a  preliminary  bending 
feature  by  which  the  tension  in  the  belt  due  to 
these  conditions  is  reduced  to  a  minimum. 

Another  object  of  the  present  invention  is  the 
provision  of  means  and  methods  for  producing  45 
belts  having  a  bending  feature  as  specified  in 
accordance  with  the  spirit  of  this  invention. 

With  these  and  further  objects  in  view,  as  may 
become  apparent  from  the  within  disclosures,  the 
invention  consists  not  only  in  the  structures  here-  ;~n 
in  pointed  out  and  illustrated  by  the  drawings,  but 
includes  further  structures  coming  within  the 
rcope  of  what  hereinafter  may  be  claimed. 

The  character  of  the  invention,  however,  may 
be  best  understood  by  reference  to  certain  of  its  r>5 
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structural  forms,  as  illustrated  by  the  accompany- 
dra wings  in  which: 

Pig.  1  is  a  side  elevation  of  a  conventional  coni- 
cal belt  manufactured  in  known  manner  in  its 
stretched  original  state. 

Pig.  2  is  a  cross  section  of  the  same  belt. 

Fig.  3  is  a  side  elevation  of  the  belt  as  it  is  bent 
around  its  associated  smallest  pulley. 

Fig.  4  is  a  diagrammatic  view  for  illustration 
oi  the  invention. 

Fig.  5  is  a  diagrammatic  view  indicating  the 
tensions  in  a  belt  according  to  the  invention. 

P>'§'.  6  is  a  sectional  view  of  a  mould  device  for 
producing  conical  belts  in  accordance  with  the 
invention. 

Fig.  7  is  a  plan  view,  partly  in  an  axial  section, 
of  the  same  device. 

F  g.  8  is  a  plan  view  of  the  mould  and  tools  co- 
operating therewith. 

Fig.  9  is  a  fragmentary  sectional  view  illustrat- 
ing the  position  of  the  belt  in  the  mould  device. 

Similar  characters  of  reference  denote  similar 
parrs  in  the  different  views. 

According  to  the  present  invention,  the  strip- 
•haped  belt  is  produced  with  an  inherent  bend 
the  curvature  of  which  in  tension-free  state  cor- 
:  spends  to  a  smaller  circumference  than  the 
actual  length  of  the  belt  in  its  closed  ring-shaped 
form  ready  for  use.  Preferably,  the  belt  strip  is 
made  with  an  inherent  bent  corresponding  to  a 
ciicle  having  twice  the  diameter  of  the  smallest 
pulley  over  which  the  belt  runs  in  operation. 
This  bending  has  been  found  to  be  best  from  a 
standpoint  of  long  life  and  small  wear  of  the  belt, 
which  is  probably  due  to  the  fact  that  the  curva- 
ture of  a  circle  with  the  diameter  2  is  the  exact 
mean  value  of  the  curvature  of  a  circle  with  a 
diameter  *  and  the  curvature  of  a  circle  with  the 
diameter  I.  Assuming  that  the  smallest  pulley 
will  have  a  diameter  of  approximately  ten  times 
the  radial  height  of  the  belt  cross  section,  which 
is  a  generally  accepted  figure,  this  would  come 
down  to  a  bend  of  a  radius  ten  times  the  radial 
1) eight  of  the  belt. 

Referring  now  to  the  drawings  in  greater  detail, 
and  first  to  Fig.  1,  the  inner  tensions  z  and  d  in 
the  upper  and  lower  layers  of  this  belt  of  known 
type,  made  in  straight  condition,  have  the  value 
zero  in  stra*ght  condition  of  the  belt.  Fig.  3 
hows  the  same  conical  belt  passed  around  the 
respective  smallest  pulley  with  the  radius  r.  in 
'liis  position  the  outer  fibres  above  the  neutral 
layer  n  are  subjected  to  a  pull,  the  amount  of 
which  in  the  most  extreme  layer  is  supposed  to 
be  2=1,  whilst  the  fibres  lying  nearest  to  the  axis 
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of  rotation  are  subjected  to  the  pressure  forces 
d=l.  When  passing  into  the  straight  line  the 
forces  2  and  d  are  zero  again. 

My  novel  conical  belt  on  the  other  hand  has 
been  manufactured  in  such  a  way  that  with  the 
bend  of  the  belt  having  the  radius  R=2r,  as 
shown  in  Fig.  4,  the  resulting  bending  forces  z 
and  d  equal  zero.  When  the  belt  is  straightened 
out,  the  outer  or  upper  side  of  the  belt  will  be 
subjected  to  pressure  whilst  the  inner  or  lower 
side  will  be  subjected  to  pull.  Since  the  bend- 
ing radius  R,  with  which  the  inside  of  the  belt 
is  free  from  tension,  has  been  designated  2r  and, 
since  the  forces  emanating  from  the  respective 
lengthening  and  shortening  of  the  material  are 
proportional  with  the  bending  radii,  it  follows 
that  the  bending  forces  which  take  effect  during 
the  stretching  of  the  belt  are:  d=x/i  on  the  out- 
side and  z=l/z  on  the  inside. 

If  a  conical  belt  which  has  been  thus  pre-bent 
is  laid  around  a  pulley  s  having  the  radius  r, 
the  tensions  present  in  the  straight  line  will  re- 
verse their  signs  beyond  zero  and,  referring  to 
Fig.  5,  the  outmost  fibres  will  be  subjected  to 
a  pull  z—Vi  and  the  innermost  fibres  to  a  pres- 
sure d=%. 

That  part  of  the  total  stress  of  the  conical 
belt  emanating  from  its  bend  around  the  small- 
est respective  pulley  has  therefore  by  this  simple 
means  been  reduced  to  half  the  value  of  a  belt 
which  is  tension-free  in  the  straight  line.  Its 
life,  other  conditions  being  equal,  has  thereby 
been  lengthened  considerably  or  there  is  the  pos- 
sibility of  running  a  belt  of  equal  dimensions 
over  a  smaller  pulley  with  the  same  efficiency  and 
economy. 

In  order  to  produce  conical  belts  having  the 
intended  bend  in  their  tension-free  state,  I  may 
vulcanize  the  conical  belt  in  a  suitable  apparatus, 
such  as  a  cylinder  having  a  helical  groove  of 
trapezoid  cross  section.  This  helical  groove  is 
closed  by  a  metal  band  protruding  into  it,  the 
pressure  of  which  upon  the  inserted  conical  belt 
is  still  raised  by  the  expansion  of  the  cylinder 
body  and  the  enclosed  belt  due  to  the  heat  pro- 
duced in  the  vulcanizing  operation. 

Figs.  6  to  8  show  an  embodiment  of  a  suitable 
vulcanizing  cylinder.  Fig.  9  is  a  sectional  view 
of  the  helical  groove  with  inserted  conical  belt, 
metal  band  and  pressure  cylinder  at  an  enlarged 


scale.  Item  a  is  the  vulcanizing  cylinder  with 
the  helical  groove  a2  into  which  the  conical  belt 
b  to  be  vulcanized  is  inserted.  The  conical  belt  b 
and  the  metal  band  c  are  jointly  fastened  to  the 

5  cylinder  at  both  ends  by  screw  bolts  /.  Pres- 
sure rollers  e  force  the  conical  belt  surmounted 
by  the  metal  band  deep  enough  into  the  helical 
groove  a2  until  the  flanges  of  the  pressure  roll- 
ers e  come  in  contact  with  the  straight-line  guid- 

10  ing  tracks  a1  of  the  helical  groove  a2,  whereby 
the  thickness  and  width  of  the  conical  belt  are 
exactly  determined. 

The  high  pressure  upon  the  conical  belt  re- 
quired for  vulcanizing  is  exerted  during  the  vul- 

15  canizing  process,  according  to  the  present  inven- 
tion, by  utilizing  the  difference  of  the  coefficient 
of  thermal  expansion  of  the  materials  used  for 
the  vulcanizing  cylinder  and  the  metal  band.  For 
this  purpose  the  vulcanizing  cylinder  is  made  of 

20  a  material  with  a  very  high  coefficient  of  thermal 
expansion,  for  example,  aluminium,  whilst  the 
metal  band  surrounding  the  belt  is  made  of  a 
material  with  a  very  low  coefficient  of  thermal 
expansion,  for  example,  steel. 

2;  Aluminium  and  caoutchouc  have  a  very  great 
heat  expansion  when  subjected  to  the  vulcaniz- 
ing heat  of  about  140°,  whilst  the  steel  band  be- 
haves almost  indifferent  at  this  temperature  and 
shows    only    negligible    signs    of  expansion. 

30  Through  the  expanding  tendency  of  the  enclosed 
caoutchouc  and  through  the  expansion  both  in 
length  and  diameter  of  the  aluminium  cylinder 
during  the  vulcanizing  process,  a  high  pressure 
is  exerted  automatically  below  the  steel  band 

35  which  is  fastened  at  both  ends  to  the  cylinder. 
This  pressure  is  evenly  distributed  upon  the 
whole  length  of  the  worm  or  helical  groove  so 
that  a  product  of  highest  uniformity  and  com- 
pactness is  obtained,  having  the  desired  curva- 

40  ture. 

The  method  and  apparatus  of  the  present  in- 
vention have  been  described  in  detail  with  ref- 
erence to  specific  embodiments.  It  is  to  be  un- 
derstood, however,  that  the  invention  is  not  lim- 
45  ited  by  such  specific  reference  but  is  broader 
in  scope  and  capable  of  other  embodiments  than 
those  specifically  described  and  illustrated  in 
the  drawing. 

JOHANN  MEYER. 
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The  invention  relates  to  the  lowering  into  soil 
up  to  the  required  depth  of  foundational  con- 
structions that  have  been  previously  constructed 
jn  their  entirety  or  in  part — as  for  example  the 
section  of  a  tunnel,  a  quay  foundation,  or  any 
foundational  construction  in  general  with  a  com- 
paratively large  basic  surface — by  means  of 
washing  away  the  supporting  soil. 

The  lowering  of  piles  and  sheet  pilings  accord- 
ing to  the  jetting  method  whereby  by  means  of 
a  supporting  jet  the  resistance  of  the  soil  is  so 
diminished  that  the  pile  or  sheet  can  be  intro- 
duced into  the  soil  through  its  own  weight  or  by 
loading,  for  example  with  the  help  of  a  drop 
hammer — is  well  known  and  in  general  use. 

The  invention,  however,  relates  to  the  lower- 
ing of  a  foundational  construction  with  a  com- 
paratively large  basic  surface  into  the  soil  up  to 
the  required  depth,  and  is  particularly  effective 
when  an  even  distribution  of  pressure  over  the 
underlying  soil  is  of  major  importance. 

The  soil  may  be  excavated,  for  example  to 
within  1  M  of  the  required  depth  and  is  as  far  as 
possible  flattened.  Then  the  foundational  con- 
struction is  placed  and  lowered  into  position,  or  is 
wholly  or  partly  constructed  on  the  spot.  There- 
after a  liquid  is  led  under  the  construction  in  sup- 
ply pipes  that  have  been  previously  provided.  Ir 
this  is  properly  done,  the  sand  will  be  washed 
away  allowing  the  construction  to  sink. 

Such  a  method,  however,  required  special  pre- 
cisions. Since  irregularities  in  the  previously 
flattened  soil  cannot  always  be  avoided,  espe- 
cially when  the  flattening  has  to  be  done  under 
water,  and  moreover  since  soil  is  not,  as  a  rule, 
homogeneous,  an  unequally  distributed  pressure 
is  usually  inevitable,  causing  very  great  extra 
strain  to  the  foundation,  as  for  instance  in  the 
case  of  a  very  long  tunnel  section.  Besides,  if 
the  liquid  were  then  to  be  supplied,  there  would 
be  the  difficulty  that  the  water  would  flow  along 
quite  irregular  paths  of  the  least  resistance  which 
cannot  be  ascertained  beforehand,  so  that  the 
soil  would  not  be  washed  away  evenly  over  the 
whole  surface.  Consequently,  the  right  position 
and  an  even  pressure  for  the  construction  on  the 
soil  would  not  be  obtained. 

Therefore,  according  to  the  invention  ribs, 
preferably  with  a  triangular  cross  section,  are 
fixed  to  the  base  of  the  construction.  When  a 
foundational  construction  provided  with  such 
ribs  is  lowered  on  to  soil  that  has  been  previous- 
ly flattened  or  dredged,  these  ribs  penetrate  the 
soil  to  a  certain  depth.  Hereby  the  immediate 
advantage  is  gained,  namely  that  the  pressure  of 


the  construction  is  much  more  evenly  distributed 
over  the  underlying  soil  surface:  eventual  irregu- 
larities in  the  soil  now  exercise  far  less  influ- 
ence on  the  distribution  of  pressure,  so  that  there 
5  is  less  likelihood  cf  extra  strain  in  the  construc- 
tion. 

When  the  ribs  do  not  completely  penetrate  into 
the  soil, — which  is  entirely  a  matter  of  adjusting 
the  form  and  the  distances  between  each  rib  to 

10  the  weight  of  the  construction  and  the  substance 
of  the  soil, — channels  are  formed  by  the  ribs  and 
the  surface  of  the  soil.  If  liquid  is  now  led  under 
the  foundation  it  will  find  an  outlet  in  these 
channels.    When  the  velocity  of  the  liquid  is  suf- 

15  ficiently  high,  soil  will  be  carried  away  by  it. 
Such  displacement  of  the  topmost  layer  of  soil 
between  the  penetrating  ribs  causes  an  increase 
in  the  pressure  per  surface  unit  of  soil;  equilibri- 
um is  consequently  disturbed,  and  the  construc- 

20  tion  sinks  until  a  new  equilibrium  has  been  ob- 
tained.  This  process  generally  takes  place  con- 
tinuously, and  is  carried  on  until  the  required 
depth  has  been  reached. 
Since,  the  ribs,  and  consequently  also  the  chan- 

25  nels  limited  by  them  are  regularly  distributed 
over  the  whole  of  the  base  of  the  construction, 
and  since  the  liquid  generally  flows  through  all 
the  channels  simultaneously,  uniform  penetration 
and  almost  the  same  soil  pressure  is  obtained  all 

30  over. 

Moreover,  to  ensure  that  pressure  is  evenly  dis- 
tributed along  the  whole  length  of  a  rib,  the  re- 
moval of  soil  from  the  channel  itself  can  be  ef- 
fected regularly.    The  further  one  gets  from  the 

r..">  beginning  of  the  channel,  the  greater  will  be  the 
velocity  of  the  liquid  required  to  transport  the 
soil.  This  determines  the  width  of  the  channels 
which  can  be  ascertained  by  experiment.  The 
necessary  decrease  in  their  widths  may  be  ob- 

40  tained  by  filling  them  up  at  the  top,  increasing 
towards  the  direction  in  which  the  liquid  flows. 
The  velocity  of  the  liquid  therefore  increases  to- 
wards the  ends. 
It  is  also  advisable  to  take  steps  to  ensure  that 

45  the  stream  of  the  liquid  is  properly  directed  into 
the  channels,  and  that  it  is  as  free  as  possible 
from  strong  or  mutually  very  different  eddies, 
e.  g.  in  each  channel  a  number  of  stream  direc- 
tors may  be  placed  parallel  to  the  length  of  the 

CO  channel. 

By  dividing  the  number  of  ribs  into  at  least  3 
groups  to  which  the  liquid  can  be  supplied  inde- 
pendently, the  foundation  can  be  lowered  as  de- 
sired; and  even  the  stream  of  liquid  for  each 

55  channel  can  be  regulated. 
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For  the  application  of  the  above  invention  it  is 
desirable  to  have  fairly  homogeneous  soil  which 
can  be  easily  washed  by  the  liquid.  Less  con- 
venient soil  may  be  replaced  in  advance  by  one 
that  is  more  suitable,  e.g.,  by  sand. 

To  avoid  subsequent  sinking  caused  by  further 
penetration  of  the  ribs  owing  to  great  loads, 
the  pressure  on  the  soil  during  or  immediately 
after  the  penetration  of  the  ribs  may  be  increased 
beyond  the  maximum  that  the  building  is  ex- 
pected to  weigh  on  completion.  In  addition  the 
channels  as  well  as  the  spaces  adjoining  the  sides 
of  the  foundation  may  be  filled  up.  for  instance 
with  concrete. 

The  liquid  can  be  led  from  an  axial  rib  to  both 
sides  by  means  of  channels.  But  this  can  also 
be  done  from  one,  or  from  two  opposite  sides  of 
the  foundational  construction,  whereby  in  the 
first  case  all  channels  end  on  one  side,  and  in 
the  second  case  alternatively  on  opposite  sides. 

If  an  axial  rib  is  applied,  by  making  the  ribs 
on  the  one  side  opposite  the  channels  on  the 
other  side  of  said  axial  rib,  and  by  arranging 
that  most  of  the  liquid  for  the  one  channel  is 
supplied  from  the  opposite  rib  on  the  other  side 
of  the  axial  rib,  the  width  of  this  axial  rib  may 
be  decreased. 

The  invention  also  includes  within  its  scope 
constructions  which  can  be  sunk  into  the  soil  ac- 
cording to  this  method  and  furthermore  a  sep- 
arate supporting  plate  provided  with  ribs  which 
may  be  substituted  for  the  specially  made  lower 
portion  of  the  construction,  and  on  which  there- 
fore the  construction  can  be  placed. 

In  the  accompanying  drawing  two  applications 
of  the  invention  are  illustrated,  namely  with,  and 
without  the  separate  supporting  plate. 

Fig.  1  shows  a  cross  section  of  a  concrete  block 
with  two  adjoining  tunnel  traffic  roads; 

Fig.  2  shows  part  of  the  vertical  section  along 
the  line  II— II  of  Fig.  1 ; 


Fig.  3  shows  part  of  the  horizontal  section  along 
the  line  III— HI  of  Fig.  1. 

As  the  bottom  of  the  tunnel  in  the  drawing 
there  is  a  lengthwise  axial  rib  2  of  which  the 
5  cross  section  is  a  triangle  with  its  base  upper- 
most, from  which  axial  rib  ribs  3  with  the  same 
cross  section  extend  to  both  sides,  forming  chan- 
nels between  them. 
Through  a  filling  5  on  the  upper  side  (Fig.  2) 

10  which  increases  towards  the  ends  of  the  channel, 
the  width  of  the  channel  decreases  towards  its 
ends.  Experiments  have  shown  that  thereby  the 
soil  6,  which  owing  to  the  weight  of  the  con- 
struction I  partly  presses  into  channels  4  and 

13  thus  closes  them  underneath,  is  carried  away 
very  evenly. 

From  the  axial  rib  2  by  means  of  a  partition  8 
and  stream  directors  9  the  liquid  supplied  by  tubes 
7  is  made  to  flow  outwards  to  both  sides  through 

2o  the  channels  4  as  indicated  by  the  arrows.  An 
additional  supply  nozzle  is  shown  by  10. 

The  part  of  the  body  located  underneath  the 
line  II  (Fig.  1)  may  be  a  separate  supporting 
plate  provided  with  ribs  upon  which  the  con- 

05  struction  is  placed,  which  in  that  case  has  a  flat 
base;  notches  or  the  like  which  have  not  been 
indicated  on  the  drawing  may  be  provided  to  keep 
the  construction  in  correct  position  on  the  sup- 
porting plate. 

•>0  When  the  specially  constructed  lower  portion  1 2 
forms  part  of  the  construction  I ,  the  tubes  7  may 
be  arranged  in  the  middle  as  indicated  by  7'. 

According  to  Fig.  3  there  is  a  cross  partition  13 
dividing  the  channels  into  four  groups  14,  15, 

gg  1 6  and  17.  If  e.g.  the  rear  or  the  right  side  of  the 
construction  should  sink  too  far,  less  or  no  liquid 
at  all  is  supplied  to  the  groups  14 — 15  and  15 — 16 
respectively. 
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This  invention  concerns  improvements  in  or  re- 
lating to  processes  for  the  manufacture  of  arti- 
ficial textile  fibres. 

la  co-pending  U.  S.  Patent  Application  Serial 
N.  96470  of  1936,  processes  are  described  and  ,5 
claimed  by  which  a  casein  and  a  colloidal  solu- 
tion thereof  may  be  produced  from  milk  and  by 
which  the  colloidai  solution  can  be  spun  and  co- 
agulated in  a  manner  which  is  suitable  for  use  in 
the  manufacture  of  artificial  textile  fibres.   Co-  lo 
agulated  fibres  produced  by  these  processes  must 
be  rendered  insoluble  and  the  present  invention 
provides  in  a  process  for  the  manufacture  of  arti- 
ficial textile  fibres  the  step  of  rendering  casein 
fibres  insoluble  by  subjecting  them  to  treatment  15 
in  a  solution  of  which  formaldehyde  forms  the 
basic,  substance  together  with  sodium  chloride. 

It  is  to  be  understood  that,  as  described  in  the 
co-pending  Patent  Application,  the  term  "casein 
fibres"  refers  to  fibres  made  from  casein  solution  20 
alone  or  of  a  mixture  thereof  with  cellulosic 
viscose. 

It  is  known  that  casein  is  hardened  by  formal- 
dehyde but  the  coagulated  fibres  contain  a  con- 
siderable percentage  of  water  and  other  impuri-  25 
ties  which  when  immersed  in  solution  of  formal- 
dehyde would  cause  the  fibres  to  swell  so  that  the 
fibres  would  partially  dissolve  before  the  formal- 
dehyde could  have  rendered  them  insoluble.  For 
this  reason  it  has  not  been  possible  to  obtain  pli-  30 
able  and  successful  artificial  textile  fibres  by 
known  means.   According  to  the  present  inven- 
tion, however,  the  coagulated  fibres  are  hardened 
in  an  aqueous  solution  of  which  formaldehyde 
forms  the  basic  substance  together  with  the  ad-  35 
dition  of  sodium  chloride,  which  prevents  further 
swelling  of  the  fibres. 

The  fibres  may  be  treated  with  solutions,  of 
which  formaldehyde  forms  the  basic  substance, 
with  the  addition  of  sodium  chloride,  and  also  40 
aluminium  salts,  or  an  acid. 

An  aqueous  solution  of  sodium  chloride  of  less 


than  10%  exercises  a  swelling  action  on  the  casein 
fibres  whilst  a  solution  with  more  than  10%  ex- 
ercises an  astringent  action.  It  is  therefore  very 
useful  to  regulate  the  behaviour  of  the  fibres  in 
the  bath  which  renders  them  insoluble  by  employ- 
ing a  convenient  quantity  of  sodium  chloride. 

It  is  possible  to  operate  with  a  solution  having 
but  one  concentration  only,  for  instance,  with  90 
parts  of  a  12%  aqueous  solution  of  sodium  chlo- 
ride and  10  parts  of  40%  formaldehyde,  to  which 
aluminium  salts  may  be  added  or  not.  Examples 
of  suitable  aluminium  salts  are  potassium  alum, 
aluminium  chloride  and  aluminium  sulphate.  It 
is  preferable,  however,  and  even  very  important, 
to  operate  with  various  solutions  having  progres- 
sively increasing  concentrations,  and  to  begin  the 
treatment  of  the  filaments  with  weak  concentra- 
tions, for  instance  with  99  parts  of  12%  aqueous 
solution  of  sodium  chloride  and  1  part  of  40% 
formaldehyde,  gradually  passing  to  higher  con- 
centrations. The  procedure  is  the  same  when 
aluminium  salts  are  added,  but  it  is  preferable  not 
to  reduce  the  sodium  chloride  concentration  below 
10%  in  order  to  avoid  an  excessive  and  undesir- 
able swelling  of  the  fibres. 

The  solution  for  rendering  the  filaments  in- 
soluble which  are  prepared  in  the  manner  de- 
scribed above  may  be  slightly  acidified,  preferably 
with  sulphuric  acid. 

According  to  a  preferred  embodiment  of  the 
present  invention  the  fibres  are  rendered  partially 
insoluble  and  are  maintained  under  tension  in  an 
initial  low  concentration  bath,  in  order  to  pre- 
vent shrinkage  thereof,  and  subjected  to  further 
treatment  in  baths  of  higher  concentration  after 
being  cut  to  a  desired  length  in  order  to  obtain  a 
twisting  thereof. 

The  fibres  may  also  be  rendered  insoluble  by 
treatment  in  an  initial  low  concentration  bath 
and  by  subsequent  treatment  in  a  series  of  baths 
of  gradually  increasing  concentration. 
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This  invention  concerns  improvements  in  or 
relating  to  processes  for  the  manufacture  of  arti- 
ficial textile  fabrics. 

A  process  is  described  in  co-pending  U.  S. 
Patent  application  Serial  N.  96,470  of  1936,  by 
which  casein  may  be  produced  which  is  suitable 
for  use  in  the  manufacture  of  artificial  textile 
fibres.  Casein,  however  delivered,  is  soluble  in 
all  alkalies  giving  viscous  colloidal  solutions.  The 
present  invention  provides  in  a  process  for  the 
manufacture  of  artificial  textile  fibres  the  selec- 
tion of  sodium  hydrate  and/or  potassium  hydrate 
as  solvents  for  casein  in  the  production  of  a  col- 
loidal solution  thereof.  Hitherto  the  weaker  al- 
kalies such  as  sodium  borate,  sodium  carbonate 
and  ammonium  hydrate  have  been  employed  for 
this  purpose  because  they  do  not  affect  the  case- 
in. According  to  the  present  invention,  however, 
sodium  hydrate  and/or  potassium  hydrate  are 
selected  from  all  known  alkalies  for  the  produc- 
tion of  a  colloidal  solution  of  casein  although 
they  have  hitherto  been  avoided  because  they  at- 
tack casein  more  than  any  other  alkalies.  All 
other  alkaline  agents,  even  if  combined  together 
in  the  most  varied  proportions,  produce  colloidal 
solutions  of  casein  which  cannot  be  spun.  This 
fact,  which  has  been  ascertained  as  the  result 
of  numerous  experiments,  applies  not  only  to  the 
textile  casein  produced  by  the  process  described 
and  claimed  in  the  specification  of  the  patent 
application  referred  to  above,  but  to  all  trade 
caseins  whether  lactic  or  acid.  Thus  despite  the 
disadvantages  normally  associated  with  sodium 
hydrate  and  potassium  hydrate,  only  these  two 
alkaline  agents  can  be  employed,  according  to 
the  present  invention,  for  the  production  of  a 
colloidal  solution  of  casein  suitable  for  use  in 
the  manufacture  of  artificial  textile  fibres. 

In  practice  it  is  preferable  to  employ  sodium 
hydrate  because  it  is  cheaper  than  potassium 
hydrate  while  the  results  are  identical.  A  mix- 
ture of  sodium  hydrate  and  potassium  hydrate 
can  also  be  used.  Also,  small  quantities  of  other 
alkaline  agents  may  be  added  to  the  solution  in 
order  to  modify  slightly  the  properties  of  the 
colloidal  solution.  It  is  necessary,  however,  to 
confine  these  additions  within  narrow  limits,  be- 
cause otherwise  the  colloidal  solution  of  casein 
would  lose  its  spinning  properties.  In  other 
words,  it  is  essential  that  the  alkaline  agent  em- 
ployed for  the  colloidal  solution  of  casein  should 
preponderate^  consist  of  sodium  hydrate  or  of 
potassium  hydrate  or  of  a  mixture  thereof. 

In  the  preparation  of  the  solution  casein  and 
alkali  are  employed  in  the  equivalent  ratio  of  23 


10 


15 


211 


30 


in 


50 


55 


litres  of  35°  Be  sodium  hydrate  to  100  kilo- 
grammes of  dry  unwashed  casein  containing  a 
normal  quantity  of  moisture,  with  a  tolerance 
on  the  quantity  of  alkali  employed  of  20%  above 
or  below  the  indicated  value. 

The  amount  of  sodium  hydrate  preferably  to 
be  employed  in  order  to  obtain  a  colloidal  solu- 
tion of  casein  suitable  for  the  manufacture  of 
textile  fibres  has  been  calculated  upon  the  as- 
sumption that  a  temperature  of  24°  C.  is  em- 
ployed for  the  solution  of  the  casein  and  for  its 
subsequent  maturing.  However,  the  amount  of 
sodium  hydrate  may  be  slightly  reduced  if  the 
adopted  temperature  is  higher  than  the  tempera- 
ture indicated  above,  and  conversely  the  amount 
may  be  slightly  increased  for  a  lower  tempera- 
ture. No  true  reverse  proportion,  however,  ex- 
ists between  the  quantity  of  alkali  and  the  tem- 
perature adopted,  because  the  quantity  of  alkali 
generally  influences  the  solubility  of  the  casein, 
whereas  the  temperature  generally  influences  the 
viscosity,  volume  and  maturing  of  the  colloidal 
solution. 

If  the  amount  of  sodium  hydrate  employed  re- 
mains unaltered  an  increase  in  temperature  re- 
sults in  a  greater  volume  and  viscosity  and  more 
rapid  saturation  of  the  colloidal  solution. 

It  is  not  advisable  however  to  depart  consider- 
ably from  the  mean  temperature  of  24°  C.  For 
instance,  if  the  temperature  of  35°  C.  is  pro- 
gressively exceeded,  the  volume  progressively  be- 
comes excessive  and  the  viscosity  unduly  great 
as  compared  with  the  viscosity  necessary  for 
spinning  and,  above  all,  the  risk  of  seriously  en- 
dangering the  quality  of  the  ultimate  product 
is  incurred.  Conversely,  with  a  temperature  be- 
low 14°  C,  an  unduly  large  and  useless  delay  oc- 
curs in  the  maturing  and  it  is  difficult,  if  not 
impossible,  to  realize  the  desired  volume  of  col- 
loidal solution. 

It  is  possible  to  increase  the  viscosity  of  the 
colloidal  solution  of  casein  without  altering  its 
spinning  property  (and  even  improving  the  same) 
by  employing  special  diluting  agents  hereinafter 
specified.  These  diluting  agents,  however,  al- 
ways have  the  same  effect  upon  the  viscosity  and 
the  volume  of  the  colloidal  solutions  whatever 
may  have  been  the  preparation  and  maturing 
temperatures,  so  that  the  differences  of  the  col- 
loidal solutions  of  the  textile  casein  in  viscosity 
and  volume  remain  practically  unaltered  rela- 
tively to  one  another  at  the  different  tempera- 
tures. 

Various  examples  of  colloidal  solutions  of  tex- 
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tile  casein  will  be  given  in  order  that  the  present 
invention  may  be  clearly  understood. 

Example  A 

When  a  dried  casein  that  has  not  been  washed 
after  coagulation  is  employed: 

A  predetermined  quantity  of  dried  and  ground 
casein  is  placed  in  a  suitable  vessel  fitted  with 
a  stirring  device  and  with  a  double  bottom  and 
double  walls  for  the  circulation  of  the  water 
necessary  to  regulate  the  temperatures  during 
the  dissolving,  diluting  and  maturing  of  the  col- 
loidal solution  of  casein. 

For  each  100  kilos  of  dried  casein  containing 
a  normal  moisture  percentage  of  10%,  200  litres 
of  water  previously  heated  to  a  temperature  of 
24°C.  are  poured  into  the  vessel,  and  uniformly 
distributed  throughout  the  casein  which  has  been 
previously  placed  in  the  vessel.  However,  it  is 
also  practicable  to  pour  the  water  into  the  vessel 
before  the  casein  has  been  introduced. 

After  the  water  and  casein  have  been  mixed 
for  two  or  three  hours  there  is  introduced  into 
the  vessel  a  solution  comprising  23  (twenty 
three)  litres  of  35°  Be.  sodium  hydrate  and  77 
(seventy  seven)  litres  of  water,  previously  heated 
to  a  temperature  of  24°  C.  for  each  100  kilos 
of  dried  casein  referred  to  above.  The  solution 
is  energetically  stirred  in  order  rapidly  and  uni- 
formly to  incorporate  the  sodium  hydrate  with 
the  casein  solution.  When  the  mixture  has  be- 
come uniform  the  stirring  may  be  slowed  down 
or  be  effected  only  at  intervals.  The  temperature 
is  preferably  maintained  constant  at  24°  C.  It 
may  be  mentioned  that  instead  of  employing 
prepared  35"  Be.  sodium  hydrate,  a  corresponding 
quantity  of  dry  sodium  hydrate  may  be  dissolved 
in  water.  Likewise,  the  procedure  is  the  same 
if  instead  of  sodium  hydrate,  potassium  hydrate 
is  employed,  bearing  in  mind  that,  the  tempera- 
ture of  24°  C.  remaining  unaltered,  the  quantity 
used  must  correspond  to  the  alkalinity  or  neu- 
tralising power  of  23  litres  35°  Be.  sodium  hy- 
drate for  each  100  kilos  of  dry  casein  containing 
10%  moisture.  If  the  moisture  percentage  in 
the  casein  employed  is  higher  or  lower,  the 
amount  of  water  and  alkali  to  be  added  to  the 
casein  must  be  varied  accordingly. 

When  the  casein  has  been  dissolved  and  the 
mass  has  gradually  become  more  viscous  (this 
being  effected  in  a  few  hours  depending  upon 
the  type  of  casein  employed,  namely,  whether 
it  has  been  coagulated  with  a  greater  or  smaller 
quantity  of  acid,  and  a  temperature  of  24"  C. 
has  remained  unaltered),  a  slow  and  gradual 
dilution  is  effected  so  as  to  compensate  for  the 
increasing  viscosity  of  the  colloidal  solution  whilst 
it  matures. 

The  diluting  agents  hereinafter  specified  and 
previously  heated  to  a  temperature  of  24°  C.  are 
preferably  added  little  by  little  in  order  to  avoid 
momentarily  an  unduly  great  dilution  which 
would  delay  the  regular  and  gradual  develop- 
ment of  the  viscosity  necessary  to  permit  the 
subsequent  additions  of  diluting  agents  until  the 
desired  volume  of  the  colloidal  solution  is  ob- 
tained and  without  causing  this  solution  to  lose 
its  spinning  property. 

When  the  desired  volume  and  viscosity  of  the 
colloidal  solution  have  been  obtained,  the  in- 
crease in  the  viscosity  can  be  stopped  by  slightly 
lowering  the  temperature  of  the  solution,  the 
solution  thus  remaining  stabilised  for  a  certain 
time  so  that  it  can  be  transferred  to  the  spin- 
ning machines  with  the  properties  and  charac- 


teristics previously  established.    This  is  of  the 
greatest  importance  for  regular  spinning  which 
otherwise  would  be  difficult  to  obtain. 
The  time  necessary  for  accomplishment  of  the 

5  above  features,  that  is  the  time  required  for  the 
dissolving,  the  maturing  and  the  increasing  of 
volume  of  the  colloidal  solution  of  casein  may 
vary  within  wide  limits,  because  the  said  time 
does  not  depend  solely  upon  the  desired  volume 

10  and  viscosity  but  also  upon  the  types  of  the  ca- 
seins, and  diluting  agents  that  are  employed  and 
upon  the  temperature  employed  during  the  alka- 
line dissolving  and  maturing  of  the  casein. 
A  casein  obtained  from  250  cubic  centimetres 

15  of  66°  Be  sulphuric  acid  for  each  100  litres  of 
skimmed  milk  by  the  methods  described  above, 
dissolved  in  the  manner  indicated  at  a  constant 
temperature  of  24°  C,  and  diluted  with  ordinary 
water,  generally  takes  48  hours  to  mature  in 

20  order  to  reach  a  viscosity  suitable  for  spinning 
and  a  volume  of  550-600  litres  for  each  100  kilos 
dry  casein  used.  When  a  smaller  volume  is  de- 
sired, all  other  factors  remaining  unaltered,  the 
time  for  maturing  may  be  reduced  somewhat. 

25  When  a  greater  volume  is  desired,  the  time  for 
maturing  may  be  increased  but  only  up  to  a 
certain  limit  because  it  has  been  found  that 
after  96  hours,  for  instance,  it  is  possible  detri- 
mentally to  effect  the  quality  of  the  textile  fibres 

30  obtained. 

Also  the  quantity  of  acid  employed  for  coagu- 
lation of  the  casein,  and  to  a  slight  extent  also 
the  types  of  acid  employed,  play  an  important 
part  in  determining  the  viscosity  and  volume 

35  of  the  alkaline  solution  of  casein.  The  greater 
the  amount  of  the  acid  employed  for  coagulating 
casein,  the  viscosity  and  volume  of  the  subsequent 
alkaline  colloidal  solution  are  lower  and  are  ob- 
tained less  rapidly.   Conversely,  the  smaller  the 

40  quantity  of  acid  employed  so  the  viscosity  and 
volume  of  the  solution  are  higher  and  are  ob- 
tained more  rapidly.  By  an  excessive  variation 
of  the  quantity  of  acid  in  the  one  or  in  the  other 
direction,  solutions  can  be  obtained  which  are 

45  difficult  to  spin,  apart  from  the  lower  quality  of 
the  resulting  fibres. 

Accordingly,  when  caseins  having  the  different 
properties  indicated  above  are  employed,  it  is 
preferable  and — in  the  extreme  cases  mentioned 

50  essential — to  modify  the  initial  volume  of  casein 
solution. 

In  the  example  indicated  above  the  initial  vol- 
ume after  the  addition  of  the  sodium  hydrate  so- 
lution is  400  litres  for  each  100  kilos  of  casein 

55  employed.  This  volume  may  be  slightly  in- 
creased or  reduced,  but  only  between  narrow  lim- 
its because  by  increasing  the  volume  by  a  greater 
addition  of  water,  while  the  other  factors  remain 
unaltered,  the  complete  dissolving  of  the  casein 

go  and  the  development  of  the  viscosity  requisite  for 
proceeding  to  the  successive  additions  of  dilut- 
ing agent  are  delayed.  If  an  excessive  initial 
volume  of  casein  solutions  is  employed,  the  regu- 
lar development  of  the  process  may  be  irreparably 

65  spoiled.  On  the  other  hand,  a  reduction  of  the 
initial  volume  of  casein  solution  renders  an  in- 
timate mixture  of  the  alkali  and  the  casein,  and 
consequently  a  perfect  solution,  more  difficult 
and  impossible,  if  the  initial  volume  of  casein 

70  solution  is  very  small. 

The  volume  referred  to  above  is  suitable  for  the 
type  of  casein  indicated.  For  caseins  that  have 
been  coagulated  with  a  greater  quantity  of  acid 
it  is  advisable  to  reduce  slightly  the  volume  of 

75  the  initial  solution,  and  conversely  to  increase 
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the  same  for  caseins  that  have  been  coagulated 
with  a  smaller  quantity  of  acid. 

The  casein  that  has  been  washed  prior  to  dry- 
ing is  dissolved  in  the  same  manner  as  that 
which  has  not  been  washed,  with  the  difference  5 
that  the  quantity  of  alkali  employed  is  reduced 
according  to  the  lesser  quantity  of  acid  left  in  the 
casein  in  consequence  of  washing. 

Example  B 

10 

The  dissolving  of  casein  which  has  not  been 
dried,  that  is  to  say,  casein  which  still  contains  a 
percentage  of  acid  serum,  is  carried  into  effect 
with  the  following  modifications. 

The  casein,  coagulated  and  heated  in  its  serum  ^ 
as  indicated  above  and  previously  deprived  of  its 
excess  moisture,  is  pressed  so  as  to  reduce  its 
serum  content,  preferably  to  less  than  200%  of 
the  weight  of  the  dry  casein,  this  being  effected 
in  order  to  facilitate  the  subsequent  grinding  of 
the  pressed  casein. 

The  casein  is  placed  in  a  vessel  constructed  as 
previously  described,  without  addition  of  water 
which  in  this  case  is  replaced  by  the  serum  left 
in  the  casein.  The  35°  Be.  sodium  hydrate  so- 
lution  is  then  added,  this  solution  having  been 
previously  diluted  with  the  quantity  of  water  nec- 


essary to  produce,  as  indicated  in  the  preceding 
example,  a  volume  of  400  litres  for  each  100  kilos 
of  casein,  always  referred  to  the  dry  weight  of 
casein  including  the  normal  moisture  content  of 
10%,  the  procedure  thereafter  is  the  same  as 
that  indicated  in  Example  A. 

In  order  to  increase  the  volume  of  the  solution 
while  maintaining  the  viscosity  constant  the  so- 
lution is  diluted  during  the  maturing  action,  for 
example  by  means  of  the  milk  serum  obtained 
after  the  coagulation  of  the  casein  or  by  a  solu- 
tion of  sodium  lactate,  or  sodium  formate  or  so- 
dium bisulphite  or  soap. 

Substances  of  the  type  of  sulphides  and  xan- 
thogenates  which  accelerate  the  subsequent  co- 
agulating properties  of  the  casein  may  be  added 
to  the  alkaline  solution.  A  suitable  accelerating 
agent  is  carbon  sulphide  or  sodium  sulphide,  or 
sodium  sulphohydrate.  Soaps,  glycerine  and  the 
like,  previously  treated  with  carbon  sulphide  and 
sodium  hydrate,  or  cellulose  xanthogenate  can  be 
employed. 

The  colloidal  solution  of  casein  obtained  by  the 
process  according  to  the  present  invention  is  suit- 
able for  spinning  in  the  manufacture  of  artificial 
textile  fibres. 
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This  invention  concerns  improvements  in  or  re- 
lating to  processes  for  the  manufacture  of  arti- 
ficial textile  fibres. 

In  co-pending  U.  S.  Patent  Application  Serial 
N.  96470  of  1936,  processes  are  described  and  5 
claimed  by  which  a  casein  and  a  colloidal  solu- 
tion thereof  may  be  produced  which  are  suitable 
for  use  in  the  manufacture  of  artificial  textile 
fabrics.  The  present  invention  concerns  the 
treatment  of  such  casein  for  spinning.  10 

According  to  the  present  invention  there  is 
provided  in  a  process  for  the  manufacture  of  arti- 
ficial textile  fibres,  the  step  of  passing  an  alkaline 
solution  of  casein  derived  from  milk  through  a 
spinning  nozzle  and  coagulating  the  fibres  ob-  ]5 
tained  thereby  in  an  aqueous  solution  of  an  acid 
and  at  least  one  other  substance  which  renders 
the  coagulated  fibres  insoluble.  The  process  may 
be  effected  with  the  addition  of  aluminium  salts 
and/or  tin  salts  and/or  formaldehyde  with  or  or) 
without  sodium  salts  to  the  acid  coagulating  bath. 

Example  of  coagulating  baths  which  may  be 
employed  are  as  follows: 

Example  A 

An  aqueous  solution  of  sulphuric  acid  and  so- 
dium  sulphate  is  made,  the  proportions  being 
such  that  the  bath  contains  140  cubic  centimetres 
of  66°  Be  sulphuric  acid  and  400  grammes  of  so- 
dium sulphate  for  each  litre  of  the  bath.  To  this 
solution,  aluminium  salts  are  added,  preferably 
aluminium  sulphate  or  potassium  alum.  It  is 
also  advantageous  to  add  small  quantities  of  tin 
salts,  for  example  tin  acetate. 


Example  B 

An  aqueous  solution  of  sulphuric  acid,  alumin- 
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ium  sulphate  (or  potassium  alum)  and  sodium 
chloride  is  made,  the  proportions  being  such  that 
the  bath  contains,  for  each  litre  thereof,  150  cubic 
centimetres  of  66°  Be  sulphuric  acid,  150-200 
grammes  of  aluminium  sulphate  and  75  grammes 
of  sodium  chloride.  The  quantity  and  proportion 
of  aluminium  sulphate  and  sodium  chloride  may 
be  varied  according  to  the  effects  required,  bear- 
ing in  mind  that  the  function  of  the  aluminium 
salts  is  to  harden  rapidly  the  filaments  as  soon  as 
they  have  been  coagulated,  and  that  the  presence 
of  the  sodium  chloride  in  the  bath  assists  the  ac- 
tion of  the  aluminium  salts  in  making  filaments 
insoluble.  In  preparing  this  solution,  care  should 
be  taken  not  to  heat  it  unduly,  so  as  to  avoid  the 
transformation  of  a  portion  of  the  sulphuric  acid 
into  hydrochloric  acid.  There  may  likewise  be 
added  to  this  solution  small  quantities,  up  to  10% 
of  the  solution  by  weight,  of  other  salts,  such  as 
for  example,  magnesium  sulphate,  zinc  sulphate, 
ammonium  sulphate  or  the  like  in  order  to  in- 
crease the  efficiency  of  the  coagulation. 

When  the  colloidal  solution  of  casein  contains 
carbon  sulphide,  it  is  preferable  to  employ  the 
first  bath  indicated  above  as  the  coagulating 
agent. 

For  the  mixed  solutions  of  casein  and  viscose, 
the  first  bath  is  likewise  preferable  and  the 
amount  of  sulphuric  acid  employed  can  be  grad- 
ually reduced  to  55%  of  the  amount  indicated 
above  according  to  the  higher  or  lower  percentage 
of  viscose  added  to  the  casein  solution.  The 
higher  the  percentage  of  viscose,  the  lower  can 
be  the  amount  of  acid  in  the  coagulating  bath. 
Also,  the  bath  temperature  may  be  slightly  lower. 

ANTONIO  FERRETTI. 


Published  Apr.  27,  1943 


Serial  No.  349,256 


ALIEN   PROPERTY  CUSTODIAN 

SPINNING  METHOD 

Gerhard  Aschenbrenner,  Babelsberg-,  near  Berlin, 
and  Bernhard  Wempe,  Berlin- Schlachtensee, 
Germany;  vested  in  the  Alien  Property  Custo- 
dian 

Application  filed  August  1,  1940 


The  present  invention  relates  to  a  spinning 
method  for  producing  spinning  fibres. 

In  the  production  of  artificial  spinning  fibres  by 
pressing  liquids  of  any  kind  through  nozzles, 
whereby  substances  either  genuinely  or  colloidal-  5 
ly  solved  in  liquids  or  molten  substances  are 
formed  to  spinning  fibres,  the  result  of  the  fin- 
ished product  is  amongst  other  factors  essentially 
dependent  on  the  properties  of  the  spinning  noz- 
zles. The  most  various  materials  are  used  in  10 
practice  to  make  such  nozzles.  Alloys  of  noble 
or  precious  metals,  such  as  gold,  platinum,  rho- 
dium, have  been  proposed  for  this  purpose.  Tan- 
talum and  other  metallic  substances  have  also 
been  proposed  for  this  purpose.  The  heat  treat-  13 
ment  of  such  alloys  results  in  a  high  degree  of 
hardness  and  therefore  a  long  life  of  nozzles  made 
of  such  alloys,  a  sufficient  expansion  or  dilata- 
tion and  elasticity  respectively  being  ensured  si- 
multaneously. 20 

Nozzles  made  of  ceramic  materials,  particularly 
of  glass,  have  originally  been  used  in  the  produc- 
tion of  fibres  obtained  from  macromolecular  so- 
lutions. Such  nozzles  practically  are  not  used  to- 
day if  viscose  is  employed  as  spinning  liquid,  be-  25 
cause  nozzles  of  this  kind  proved  to  be  too  brittle. 
As  nozzles  of  considerable  hardness  and  capable 
of  resisting  acids  and  the  like,  the  use  of  nozzles 
made  of  steatite  has  also  been  proposed  which  is 
drilled  and  subsequently  hardened  by  annealing,  so 
It  has  not  become  known  whether  such  nozzles 
have  proved  to  be  of  value  in  practice.  Anyhow 
nozzles  of  this  kind  are  not  used,  because  nearly 
exclusively  nozzles  made  of  noble  or  precious 
metal  are  employed  to-day  in  practice  in  spite  of  35 
the  high  costs  of  such  nozzles. 

Now,  it  has  been  found  that  nozzles  made  of 
metallic  materials,  primarily  of  so-called  alloys 
of  precious  metal  highly  developed  in  the  artificial 
silk  industry,  are  not  adapted  to  be  used  in  con-  40 
nection  with  strongly  glutinous  spinning  solu- 
tions, particularly  such  of  macromolecular  sub- 
stances whether  in  solutions,  hydrosols  or  or- 
ganosols. 

Generally  all  spinning  nozzles  built  up  on  a  45 
metal  basis  fail,  if  melting  of  macromolecular  sub- 
stances obtained  by  polymerisation  or  polycon- 
densation  are  to  be  spun.  Since  such  spinning  so- 
lutions, for  instance  spinning  solutions  obtained 
by  dissolving  casein  and  other  protein  substances  50 
in  their  solvents,  spinning  solutions  obtained  on 
the  basis  of  hydrocarbons,  polymerisates  or  con- 
densates, phenol-  or  cresol-formaldehyde-rosins 
(phenoplastes)  aniline  rosins,  phenol-furfural 
rosins,  i.  e.  solutions  or  meltings  of  artificial  sub-  55 


stances  on  the  basis  of  phenols  and  their  deriva- 
tives, artificial  substances  on  the  basis  of  car- 
bamides,  artificial  substances  on  the  basis  of 
carbocylic  acid,  such  as  are  obtained  by  poly- 
merisation thereof,  as  phthalic  rosins,  maleic 
acid  esters,  succinic  acid  esters,  polymerisates  of 
ethylene  derivatives,  as  monomers  and  polymers 
of  styrols,  isobutylene,  vinyl  esters,  vinyl  ethers, 
vinyl  methyl  ketones,  acrylic  acid-  and  meth- 
acrylic  acid-compounds,  but  also  polymerisates 
and  derivatives  of  butadiene,  isoprene  and  other 
macromolecular  substances,  compounds  of  iso- 
prene acid  and  other  acids  which  at  present  are 
used  in  the  artificial  silk  industry  as  basis  of 
artificial  substances,  are  employed  in  practice  to- 
day to  a  large  extent,  it  has  proved  that  nozzles 
made  of  precious  metal  used  in  the  artificial  silk 
industry,  particularly  in  connection  with  viscose 
or  cupric  oxide  ammoniac  cellulose,  practically 
cannot  be  succesfully  employed.  Greatest  diffi- 
culties arise  particularly  during  spinning  on. 
The  perforations  of  the  nozzles  are  closed  by 
overgrowing  and  are  covered.  As  a  further  re- 
sult, the  spun  thread  may  only  be  drawn  off  with 
very  low  speed  so  that  stretching  practically  is 
impossible.  Moreover,  substantial  titre  fluctua- 
tions occur  when  using  metallic  nozzles  particu- 
larly when  employing  same  for  spinning  meltings. 

Now,  it  has  been  found  that  all  these  disad- 
vantages are  obviated  by  the  use  of  nozzles  of 
vitreous  materials,  such  as  glass  and  quartz  glass, 
and  that  with  such  nozzles  the  spinning  speed 
may  very  considerably  be  increased.  It  has  been 
shown  that  glass  is  very  slightly  moistened  only 
by  such  strongly  glutinous  substances,  so  that 
the  spun  thread  may  quickly  be  withdrav/n  and 
simultaneously  easily  be  spun  on.  The  force  re- 
quired for  drawing  off  may  be  so  chosen  that 
practically  the  limit  of  the  strength  of  the  spun 
thread  is  reached. 

Particularly  when  using  meltings,  nozzles  of 
low  heat  conductivity  must  be  used,  because  the 
artificial  substances  to  be  spun  as  meltings  very 
often  have  a  very  low  range  of  temperature  in 
which  they  may  be  spun,  i.  e.  in  which  they  pass 
from  the  solid  state  by  way  of  the  viscous  state 
to  the  diluted  state  capable  of  being  spun.  If  the 
temperature  is  not  high  enough  such  spinning  so- 
lutions are  too  viscous  to  be  spun  at  all,  and  if 
the  temperature  is  raised  a  little  higher  only  the 
danger  exists  that  hereby  disintegrations  are 
caused. 

This  is  very  peculiar  and  cannot  easily  be  ex- 
plained. It  may  be  imagined  that  the  surface 
tension  of  the  strongly  glutinous  substances  in 
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consideration,  i.  e.  of  the  protein  solutions,  the 
solutions  or  meltings  of  the  above  mentioned 
preferably  thermoplastic  condensates  and  poly- 
merisates,  due  to  their  low  viscosity  relatively  to 
other  spinning  solutions,  just  with  regard  to 
vitreous  substances  is  so  favorable  that  the  other- 
wise rather  injurious  brittleness  of  the  glass  is 
not  harmful  and  just  owing  to  the  favorable  pro- 
portion of  the  surface  tension  of  the  spinning 
liquids  in  consideration  to  glass  or  quartz  allows 
a  smooth  separation  without  cloggings  occurring. 

The  invention,  therefore,  relates  to  a  method 
of  spinning  strongly  glutinous  spinning  liquids, 
as  solutions  or  meltings  of  thermoplastic  and 
meltable  macromolecular  condensates  or  poly- 
merisates,  spinning  solutions  on  the  basis  of  pro- 
tein substances,  as  preferably  casein  or  protein 
of  fish.  For  carrying  out  the  new  method  it  is 
further  of  importance  that  the  drawing  off  speed 
may  be  greater  than  corresponds  to  the  amount 
fed  by  the  spinning  pump,  whereby  the  force 
used  for  drawing  off  may  nearly  reach  the  limit 
of  the  strength  of  the  thread,  and  that  the  spin- 
ning is  effected  by  means  of  nozzles  of  vitreous 
material,  as  glass  or  quartz  glass.  It  is  of  no  im- 
portance, whether  solutions  or  meltings  are  spun 
and  whether  the  spinning  is  effected  in  a  liquid 
or  in  a  gas. 

By  using  nozzles  made  of  the  above  mentioned 
materials  in  connection  with  the  spinning  solu- 
tions in  question,  spinning  nozzles  may  be  em- 
ployed in  which  the  individual  spinning  holes 
are  spaced  apart  for  a  distance  of  3  to  5  times 
as  large  as  the  diameter  of  the  holes.  In  con- 
tradistinction thereto  considerably  larger  spac- 
ings  of  the  holes  must  be  provided  if  a  trial  is 
made  to  spin  glutinous  liquids  by  the  use  of 
metal  nozzles. 

The  heat  and  electric-conductivity  of  the  ma- 
terial used  according  to  the  present  invention 
probably  is  the  reason  for  the  fact,  that  electric 
tensions  do  not  occur  which  are  encountered, 
when  the  liquids  in  consideration  are  spun  by 
means  of  metal  nozzles.  It  was  not  to  be  fore- 
seen that  a  strongly  glutinous  liquid,  as  for  in- 
stance a  spinning  solution  on  the  basis  of  al- 
kaline protein  substances  or  solutions  of  vinyl 
derivatives  and  the  meltings  thereof  respectively 
could  be  spun  by  means  of  the  rather  brittle 


glass  nozzles.  It  was  to  be  assumed  that  clog- 
ging and  bursting  respectively  of  the  nozzles 
would  occur  at  once,  owing  to  the  large  sticking 
capacity  which  for  instance  In  the  case  of  vinyl 
5  derivatives  is  used  for  the  manufacture  of  com- 
pound bodies  of  glass.  It  is,  however,  rather 
strange,  that  this  clogging  or  bursting  does  not 
occur.  It  is,  however,  true  that  metal  nozzles 
are  clogged,  whereas  nozzles  of  glass  remain 

10  clear  and  even  allow  operation  with  increased 
spinning  speed. 

In  the  accompanying  drawing  a  nozzle  adapt- 
ed for  carrying  out  the  spinning  method  accord- 
ing to  the  invention  is  shown  by  way  of  example. 

15     In  this  drawing: 

Pig.  1  is  a  vertical  section  through  a  nozzle 
according  to  the  invention, 

Fig.  2  shows  a  plan  view  of  the  nozzle  illus- 
trated in  Fig.  1  and 

20  Fig.  3  is  a  section  on  line  III — III  of  Fig.  1  on 
a  larger  scale. 

The  body  I  of  the  spinning  nozzle  consisting 
of  a  vitreous  substance,  for  instance  glass,  quartz 
glass  or  the  like,  has  a  flange  2  and  four  cylin- 

25  drical  openings  3,  4,  5  and  6  the  lower  ends  of 
the  boundary  walls  of  which  are  inclined  towards 
the  centre  of  the  corresponding  hole.  In  these 
holes  the  perforated  plates  7,  8,  9  and  10  respec- 
tively are  inserted.   In  Fig.  3  showing  this  con- 

30  struction  on  a  larger  scale  the  conical  wall  1 1 
obtained  by  the  peculiar  formation  of  the  holes 
3,  4,  5,  6  is  clearly  illustrated  which  serves  the 
purpose  of  holding  the  perforated  plates  7,  8,  9 
and  1 0  in  the  body  I  of  the  spinning  nozzle. 

35  As  may  be  seen  from  the  drawing  the  individual 
perforations  or  holes  12  in  the  plates  7,  8,  9  and 
10  are  separated  from  each  other  for  a  distance 
about  three  to  five  times  as  large  as  the  diameter 
of  the  holes  12. 

40  Of  course,  the  nozzle  may  be  constructed  in 
another  manner  without  departing  from  the 
scope  of  the  invention,  as  long  as  the  nozzle  is 
made  of  a  vitreous  material  and  the  holes  in 
the  perforated  plates  are  spaced  apart  a  dis- 

45  tance  of  three  to  five  times  the  diameter  of  said 
holes. 
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This  invention  relates  to  improvements  in 
method  and  apparatus  for  the  loosening  of 
matted  fibrous  materials  and  has  for  an  object 
to  provide  such  a  method  and  apparatus  which 
serves  to  loosen  or  fluff  matted  fibrous  materials 
without  subjecting  the  fibers  to  undue  tearing, 
rubbing,  or  erosion. 

In  the  manufacture  of  staple  fiber  the  wring- 
ing of  the  material  to  partially  free  it  of  mois- 
ture causes  the  fibers  to  be  matted  together  so 
that  it  is  desirable  to  have  the  fibers  loosened 
or  fluffed  before  the  material  is  transferred  to 
the  drying  chamber.  This  is  necessary  in  order 
to  dry  the  material  quickly  and  therefore  secure 
the  maximum  effectiveness  from  the  drying 
chamber.  It  is  also  necessary  in  order  to  permit 
uniform  drying  so  that  the  moisture  content  of 
the  material  will  be  as  nearly  constant  as  pos- 
sible throughout  the  mass.  The  latter  is  par- 
ticularly important  for  commercial  reasons. 

It  is  an  object  of  this  invention  to  provide  a 
method  and  apparatus  whereby  a  web  of  more 
or  less  matted  moist  fibrous  material  is  subjected 
to  relatively  high  frequency  vibrations  particu- 
larly in  a  direction  transverse  to  the  web  where- 
by the  material  will  be  shaken  or  beaten  apart 
and  loosening  or  fluffing  thereof  is  effected  with- 
out subjecting  the  material  to  a  combing  or  other 
pulling  treatment,  which  would  cause  injury  to 
the  fibers  due  to  the  fact  that  the  wet  strength 
of  such  fibers  is  generally  relatively  low. 

It  is  another  object  to  provide  such  a  method 
and  apparatus  in  which  in  addition  to  the  beat- 
ing action  a  current  of  air  is  applied  to  the  web 
or  mat  to  assist  the  loosening  action. 

A  more  specific  object  is  to  accomplish  these 
results  by  passing  the  web  of  matted  material 
over  a  cylinder  revolving  at  high  speed  in  the 
direction  of  movement  of  the  mat,  which  cylinder 
is  provided  with  vanes  to  impart  vibrations  to 
the  web  as  the  web  passes  thereover,  which  vanes 
are  preferably  so  arranged  that  at  least  the 
ends  thereof  are  tangential. 

A  further  object  is  to  provide  the  vanes  of  said 
cylinder  with  a  plurality  of  knobs  near  the  edges 
thereof  whereby  supplemental  vibrations  of  a 
transverse  wave-like  nature  are  imparted  to  the 
web. 

Another  object  is  to  so  arrange  said  knobs 
that  the  knobs  on  successive  vanes  will  strike 
the  web  at  different  points  so  as  to  impart  fur- 
ther wave  motion  thereto  and  to  assure  that  all 
parts  of  the  web  are  properly  beaten  and  loos- 
ened. 

Other  objects  will  become  apparent  from  the 
following  description  taken  in  connection  with 
the  attached  drawings  showing  illustrative  em- 
bodiments of  the  invention  and  wherein: 


Fig.  1  is  a  side  view  illustrating  one  form  of 
apparatus  for  carrying  out  the  invention; 
Fig.  2  is  a  perspective  view  of  the  rotor; 
Fig.  3  is  an  edge  view  of  two  adjacent  vanes 
5  showing  the  staggered  relationship  of  the  knobs; 
Fig.  4  is  a  corresponding  view  of  two  adjacent 
vanes  as  viewed  at  right  angles  thereto. 

Referring  to  said  drawings,  the  numeral  I  des- 
ignates a  belt  of  foraminous  material  serving  to 
10  convey  a  layer  A  of  fibrous  material.   The  belt 
I  passes  around  roller  2  and  3  designates  a  press- 
ing roller.    The  numeral  4  designates  a  roller 
carrying  a  series  of  vanes  5,  say  four  in  number, 
which  vanes  are  shown  as  being  tangentially  ar- 
15  ranged.    Near  the  edge  of  the  vanes  5  and  on 
the  effective  side  thereof  are  arranged  a  number 
of  knobs  G  preferably  of  generally  hemi-spherical 
form  and  as  shown  in  the  drawings  preferably 
so  arranged  that  the  knobs  of  one  vane  are  stag- 
20  gered  with  respect  to  the  knobs  of  the  next  fol- 
lowing vane. 

7  and  8  designate  rollers  supporting  and  ad- 
vancing a  conveying  belt  9  for  transporting  away 
the  loosened  or  fluffed  material  A'. 

The  material  A,  due  to  previous  treatment 
and/or  to  the  squeezing  or  wringing  action  im- 
parted thereto  by  roller  3,  leaves  said  roller  in 
a  more  or  less  compacted  and  matted  condition, 
making  drying  thereof  difficult.  It  thereupon 
passes  above  and  over  the  roller  4  and  vanes  5 
which  are  rotating  at  a  high  speed,  say  two  hun- 
dred fifty  or  more  revolutions  per  minute.  Dur- 
ing this  passage,  the  material  A  is  given  a  large 
number  of  blows  by  the  vanes  5  with  the  result 
35  that  vigorous  vibrations  are  imparted  thereto, 
both  in  the  direction  transversely  of  the  web  and 
also  longitudinally  thereof.  This  causes  the  web 
to  be  loosened  and  fluffed  without  the  applica- 
tion of  substantial  tearing  action.  Furthermore, 
40  if  the  knobs  G  are  employed  vibrations  or  waves 
in  the  direction  of  the  breadth  of  the  web  are 
imparted  thereto,  serving  to  assist  further  in  the 
loosening  of  the  material.  This  action  is  in- 
creased if  the  knobs  6  of  successive  vanes  are 
45  staggered  with  relation  to  each  other. 

Due  to  the  tangential  arrangement  of  the  vanes 
any  tendency  for  the  material  to  be  wrapped 
around  the  rotor  is  effectively  avoided.  Further- 
more, the  action  of  the  vanes  is  such  that  a  cur- 
60  rent  of  air  is  blown  against  the  web  of  fibrous 
material,  passing  therethrough  and  serving  fur- 
ther to  loosen  and  fluff  the  material. 

Due  to  the  impact  of  these  air  currents  and 
the  beating  applied  to  the  web  of  material,  the 
55  web  is  caused  to  float  over  the  rotor  and  there- 
after passes  forwardly  onto  the  conveyor  belt  9 
in  a  loose  fluffed  condition. 

RUDOLF  KERN, 


25 


30 


published  r.  kern  Serial  No. 

METHOD  AND  APPARATUS  FOR  THE  LOOSENING 
APRIL  27,   1943.  OF  MATTED  FIBROUS  MATERIALS  351,493 

Filed  Aug.  5,  1940 

BY  A.  P.  C. 


as*-/ 


JUg. 


6  s 

r&     ^     ^  r&i     fif  /  ^     ^     ^     ^  , 


INVENTOR 


'  ATTORN  EY-S(/ 


Published  Apr.  27,  1943 


Serial  No.  351,649 


ALIEN   PROPERTY  CUSTODIAN 


BATHING  CAP 

Bcla  Szekeres,  Budapest  III,  Hungary;  vested  in 
the  Alien  Property  Custodian 

No  Drawing.  Application  filed  August  6,  1&40 


Bathing  caps  with  embossed  patterns  are 
known.  Until  now  such  bathing  caps  have  been 
made  either  by  pressing  out  the  mass  of  plastic 
raw  rubber  round  a  core  provided  with  patterns 
and  vulcanised  thereon,  or  in  such  way  that  upon 
engraved  rollers  rubber  sheets  have  been  drawn 
out  consisting  of  pieces  having  raised  patterns 
following  the  contours  of  the  cap,  whereupon  two 
cap-halves  cut  out  from  the  sheet  have  been 
united  along  a  seam  and  vulcanised.  However 
these  bathing  caps  having  relief  ornamentations 
have  on  the  one  hand  been  rather  expensive,  and 
on  the  other  hand  owing  to  the  relatively  con- 
siderable weight  of  the  whole  rubber  ornamenta- 
tion the  wearing  of  these  caps  became  incon- 
venient already  after  a  short  time. 

Bathing  caps  with  raised  patterns  of  light 
weight  have  been  produced  also  by  means  of  less 
expensive  methods  in  which  case  however  the  ex- 
ternal embossed  ornamentation  of  the  cap  has 
appeared  at  its  inner  side  as  a  concave  negative 
pattern.  Such  caps  have  particularly  been  made 
by  dipping  deposition  moulds  provided  with  pat- 
terns into  aqueous  rubber  dispersions  or  by  apply- 
ing suction  to  raw  rubber  sheets  through  porous 
moulds,  which  operations  have  in  each  case  been 
concluded  by  the  vulcanisation  of  the  raw  rubber 
caps  on  the  moulds. 

However  these  caps  had  besides  of  their  said 
advantages  also  the  drawback  that  their  raised 
patterns  have  been  shallowed  or  flattened  out 
in  use,  especially  at  their  portions  which  were 
subject  to  greater  stress. 

The  invention  relates  to  a  bathing  cap  which  is 
provided  with  one  or  more  hollow  embossed  orna- 
mentations. Such  embossed  ornamentation  may 
consist  of  a  closed  hollow  body  with  a  relief  pat- 
terned surface,  which  hollow  body  may  be  applied 
to  any  desired  place  of  the  bathing  cap.  However 
the  hollow  embossed  pattern  can  be  produced  also 
in  such  manner  that  a  rubber  sheet  having  a 
raised  pattern,  when  applied  to  the  surface  of  the 
cap,  encloses  therewith  the  cavity  of  the  hollow 
embossed  ornamentation.  The  cavity  of  the  hol- 


low ornamentation  may  be  completely  closed,  al- 
though it  is  not  essential  at  all  that  it  should  be 
airtightly  sealed.  The  hollow  embossed  ornamen- 
tation may  represent  decorative  figures  of  any  de- 
5  sired  shape,  colour  or  execution,  such  as  f.i.  geo- 
metrical forms,  human  or  animal  figures,  bows, 
etc. 

The  weight  of  the  bathing  cap  according  to  the 
invention  is  small,  as  compared  with  other  bath- 

10  ing  caps  having  embossed  patterns  and  thereby 
the  raised  patterns  remain  unchanged  also  dur- 
ing the  wearing  of  the  caps.  Consequently  the 
use  of  the  caps  according  to  the  invention  offers 
remarkable  advantages. 

15  The  embossed  rubber  pattern  can  be  produced 
in  different  ways.  Generally  it  will  be  made  in- 
dependently from  the  cap,  f.i.  by  pressing  out  in 
suitable  pressing  forms.  Preferably  however  it  is 
produced  directly  from  a  mixture  of  an  aqueous 

20  rubber  dispersion  by  means  of  any  known  shap- 
ing process  such  as  f.i.  dipping,  electro-phoresis, 
etc.  The  uniting  of  the  raised  rubber  pattern 
with  the  cap  proper  can  also  be  effected  in  any 
desired  manner,  either  in  that  the  cap  and  the 

2j  hollow  embossed  pattern  are  separately  vulcanised 
and  united  with  each  other,  f.i.  by  sticking  or  by 
that  the  raw  cap  together  with  the  raw  raised 
rubber  pattern  applied  thereto  are  definitely 
united  by  vulcanisation. 

SO  It  has  already  been  known  to  use  for  the 
purpose  of  bathing  caps  a  material  consisting 
of  two  thin  wrinkled  rubber  sheets,  the  wrinkles 
of  which  have  each  enclosed  air  in  their  cavities. 
The  aligned  air-filled  rows  of  wrinkles  have  given 

gg  to  the  material  practically  the  appearance  of  a 
new  working  material,  so  that  the  cap  had  rather 
the  character  of  a  textile  cap  than  that  of  a  rub- 
ber cap.  In  contradistinction  thereto,  the  bathing 
cap  according  to  the  invention  completely  re- 

40  tains  the  character  of  a  rubber  cap  owing  to  the 
hollow  embossed  ornamentation  being  applied  at 
certain  places  only. 
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This  invention  relates  to  a  paper  fastening  de- 
vice of  the  type  comprising  a  base  and  a  movable 
top  secured  thereto  at  one  end  and  kept  at  a  dis- 
tance therefrom  by  spring  action  when  in  inop- 
erative position. 

In  order  to  permit  inspection  of  the  application 
of  wire  staples  to  the  work  and  quick  removal  of 
trouble  due  possibly  to  the  clogging  of  the  staple 
guide  it  has  been  proposed  to  provide  the  staple 
magazine  with  a  detachable  covering  plate.  It 
is  further  known  to  divide  the  covering  plate  and 
detachably  to  secure  the  lower  portion  thereof 
to  the  magazine  casing.  All  such  devices  are, 
however,  open  to  the  objection  that  the  covering 
plate  or  a  portion  thereof  has  to  be  taken  out  of 
its  working  position  and  returned  thereto  after 
elimination  of  the  trouble,  which  operations  are 
often  difficult  to  perform  and  always  involve  a 
loss  of  time. 

The  invention  overcomes  these  drawbacks  by 
movably  securing  the  staple  casing  or  magazine 
provided  with  a  fixed  covering  plate  to  a  swing- 
able  lever  and  holding  it  in  operating  position  by 
suitable  clamping  means,  preferably  spring  noses. 
According  to  the  invention,  the  front  portion  of 
the  staple  channel  or  guide  can  be  readily  exposed 
to  view  by  turning  the  lever  backward  until  it 
strikes  the  base  of  the  device.  Continued  back- 
ward movement  of  the  lever  severs  the  clamping 
connection  between  the  lever  and  the  magazine 
which  moves  away  from  the  lever  and  exposes 
both  the  lever  and  the  staple  guide.  After  re- 
moval of  the  trouble  the  lever  need  only  be  swung 
back  until  it  strikes  the  front  part  of  the  base 
and  returns  into  clamped  connection  with  the 
magazine. 

One  form  of  the  invention  is  illustrated  in  the 
accompanying  drawing,  in  which 

Figure  1  is  a  side  view  of  the  device  with  the 
lever  and  staple  magazine  turned  back,  and 


Fig.  2  is  a  front  view  showing  the  swung  out 
lever. 

The  device  comprises  a  base  b  provided  with  an 
anvil  a.   To  the  base  b,  by  means  of  an  inter- 

r>  posed  spring  c,  a  swingable  lever  d  is  articulated, 
and  the  base  is  further  provided  with  a  longi- 
tudinally displaceable  elastic  work  guide  e.  In 
the  example  shown,  the  swingable  lever  includes 
the  members  di,  d2,  dZ  whose  slot  /  serves  for  the 

10  reception  of  staples  g.  The  staples  g  are  forced 
in  known  manner  by  a  spring-loaded  slide  h  to- 
ward a  driver  i  held  in  elevated  position  by  a  coil 
spring  k. 

The  portion  df  of  the  lever  d  has  a  rectangularly 

15  bent  upper  end  d('  to  insure  good  guiding  of  the 
staples.  At  di"  the  bent  ends  di'  form  a  bear- 
ing for  a  shaft  I  to  which  a  staple  magazine  m 
having,  in  the  construction  shown,  trapezoidal 
shape  is  articulated,  whose  front  face  constitutes 

20  a  covering  plate  n  firmly  secured  to  the  mem- 
ber m.  The  casing  m  is  enclosed  on  all  sides  to 
prevent  the  entrance  of  foreign  bodies. 

The  side  faces  of  the  casing  m  possess 
punched  noses  o  which  serve  as  stops  when  the 

23  casing  is  moved  back  about  the  shaft  I.  The 
lower  longitudinal  edges  of  the  side  walls  of 
the  casing  m  are  partly  bent  inwardly  to  act  as 
springy  noses  p  which  hold  the  swingable  lever  d 

o    in  operating  position  in  the  casing  m. 

Sf)  It  lies  within  the  scope  of  the  invention  to 
employ  other  means  for  temporarily  connecting 
the  casing  and  the  lever.  It  is  further  possible, 
without  deviating  from  the  principle  of  the  in- 
vention, to  impart  a  different  form  to  the  staple 

35  casing  or  magazine  and  to  suitably  vary  the  ar- 
rangement of  casing  and  lever,  the  essential  fea- 
ture being  only  to  permit  temporary  complete  or 
partial  detachment  of  the  magazine  from  the 
swingable  lever. 

40  JOSEF  KUNERT. 


PUBLISHED 

APRIL  27,  1943. 
BY  A.   P.  C. 


J.  KUNERT 

PAPER  FASTENING  DEVICE'S 
Filed  Aug.  7,  1940 


Serial  No. 
351,747 

2  Sheets-Sheet  1 


I nvento  r: 


PUBLISHED  J.  KUNERT  Serial  No. 

APRIL  27,   1943.  PAPER  FASTENING  DEVICES  351,747 

BY  A>  P-  °-  Filed  Au£-  7-  1940  2  Sheets-Sheet  2 


i  I 


Published  Apr.  27,  1943 


Serial  No.  352,145 


ALIEN   PROPERTY  CUSTODIAN 

HYDRAULIC  STARTER 

Hans  Molly,  Berlin-Tempelhof,  Germany;  vested 
in  the  Alien  Property  Custodian 

Application  filed  August  10,  1940 

The  present  invention  relates  to  a  hydraulic  in  the  working  cylinders  must  shift  the  stroke  ad- 
device  for  the  starting  of  engines,  more  particu-  justing  member  into  its  zero  position, 
larly  internal  combustion  engines.  It  is  a  well  It  is  essential  that  the  pump  produces  the  full 
known  fact  that  the  torque  required  to  move  or  pressure  requisite  for  starting  the  engine  only 
force  an  engine  out  of  its  state  of  inertia  must  5  when  the  driving  motor  of  the  pump  has  attained 
have  a  value  several  times  greater  than  that  of  to  its  full  number  of  revolutions  and  has  stored 
the  torque  required  to  carry  on  the  movement  up  a  certain  rocking  force  to  be  supplied  during 
until  the  picking  up  of  the  engine.  If  the  start-  the  starting  process.  For  this  purpose  a  pressure 
ing  is  effected  by  means  of  a  hydraulic  device,  a  storing  arrangement  may  be  inserted  in  the  pres- 
high  pressure  corresponding  to  a  high  torque  is  10  sure  conduit  of  the  pump  to  be  charged  during 
required  in  the  first  instance  which  may  be  the  starting  period  of  the  pump  drive  and  retard- 
lessened,  as  soon  as  the  engine  has  picked  up.  ing  the  attainment  of  the  maximum  pump  pres- 
According  to  the  invention  it  is  proposed  to  feed  sure.  It  is  advantageous  to  increase  the  retarda- 
the  hydraulic  motor  serving  to  drive  the  starting  tion  and  to  reduce  the  pressure  from  the  storing 
device  from  a  pump  with  a  stroke  volume  in-  15  apparatus,  respectively,  by  taking  care  that  the 
creasing  during  the  process  of  starting.  Such  delivery  is  as  small  as  possible  during  the  start- 
pumps  are  known  as  radial  piston  pumps  and  ing  period  of  the  pump  drive.  This  may  be 
axial  piston  pumps.  It  is  more  advantageous  to  achieved  in  such  a  way  that  the  pressure  storing 
provide  for  automatic  control  of  the  stroke  ad-  apparatus  is  formed  as  a  cylinder  with  piston  and 
justing  member  of  an  axial  piston  pump  in  the  20  that  a  spring  is  made  expansible  by  means  of  the 
sense  of  an  increase  of  stroke.  piston  movement  restricted  by  a  stop,  said  spring 

In  this  way  the  high  torques  requisite  for  start-  exerting  the  rocking  moment  on  the  stroke  ad- 
ing  the  engine  may  be  obtained  by  means  of  a  justing  member.  A  further  step  in  this  direction 
very  small  electric  motor  serving  to  drive  the  might  consist  in  having  the  stroke  adjusting 
pump.  By  increasing  the  stroke  of  the  pump  in  25  member  retained  in  a  slightly  deflected  position 
the  course  of  the  starting  process  it  becomes  possi-  during  the  piston  movement  by  means  of  a  locking 
ble  to  distribute  the  available  motor  power  in  device  capable  of  being  released  by  the  piston, 
such  a  manner  that  considerable  power  is  ob-  In  this  arrangement  the  pump  in  the  first  in- 
tained  at  an  inconsiderable  displacement  or  high  stance  at  a  small  stroke  delivers  relatively  small 
pressure  at  a  slight  delivery,  respectively,  and  a  30  amounts  for  being  stored  in  the  storing  arrange- 
lesser  power  at  a  greater  displacement  or  lower  ment.  In  this  way  sufficient  time  is  afforded  for 
power  at  a  greater  delivery,  respectively,  for  re-  the  driving  motor  of  the  pump  to  attain  its  full 
volving  the  engine  preparatory  to  starting  it.  number  of  revolutions.  Only  then  the  stroke  ad- 
By  providing  a  hydraulic  pump  with  adjustable  justing  member  of  the  pump  is  released  and  sub- 
stroke  it  is  possible  as  it  were  artificially  to  great-  35  jected  to  the  spring  pressure,  so  that  the  pres- 
ly  multiply  the  torque  exerted  by  the  electric  mo-  sure  now  may  be  increased  up  to  a  maximum  de- 
tor  on  the  engine  to  be  started.  Hence  it  is  not  termined  by  the  spring.  This  maximum  pressure 
necessary  to  change  the  dimensions  of  the  elec-  suffices  for  starting  the  engine  in  question.  As 
trie  motor  with  a  view  to  its  function  of  starting  soon  as  this  is  in  motion,  the  pressure  is  dimin- 
the  engine.                                                    40  ished  which  results  in  a  further  deflection  of  the 

For  obtaining  automatic  control  of  the  stroke  stroke  adjusting  member.    Further  possibilities 

adjusting  member  it  is  advantageous  to  have  an  of  retarding  the  pressure  increase  during  the 

external  force  exert  a  rocking  moment,  decreasing  starting  period  are  afforded,  if  the  external  force 

at  increasing  rocking  angles,  on  the  stroke  ad-  a*cting  on  the  adjusting  member  is  released  when 

justing  member  in  the  sense  of  a  stroke  increase,  45  a  certain  number  of  revolutions  of  the  pump  driv- 

said  force  being  balanced  by  a  counteracting  ing  gear  has  been  reached. 

rocking  moment  produced  by  the  pump  pressure.  This  may  be  achieved  in  such  a  manner  that 
The  external  force  may  be  supplied  by  a  spring  a  centrifugal  pendulum  coupled  with  the  pump 
having  a  variable  lever  arm  or  by  a  spring  system  driving  gear  expands  a  spring  exerting  the  rock- 
with  non-linear  force-displacement  character-  50  ing  moment  on  the  stroke  adjusting  member, 
istic.  The  pressure  dependent  counteracting  Here  also  a  locking  device  capable  of  being  re- 
rocking  moment  may  be  produced  in  a  manner  leased  by  the  centrifugal  pendulum  may  be  pro- 
already  known  by  having  the  stroke  adjusting  vided,  said  spring  in  the  first  instance  keeping 
member  rock  about  a  pivot  lying  outside  the  cyl-  the  stroke  adjusting  member  in  the  zero  position, 
inder  block  axis,  so  that  the  pressures  produced  55     It  is  likewise  possible  to  have  the  centrifugal 
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pendulum  act  directly  on  the  stroke  adjusting 
member,  in  which  case,  however,  the  point  of 
application  of  the  force  would  have  to  be  chosen 
in  such  manner  that  a  rocking  moment,  decreas- 
ing as  the  rocking  angle  increases,  acts  on  the 
stroke  adjusting  member.  In  order  to  obtain 
the  desired  retardation  during  the  starting  period, 
the  said  member  may  be  restrained  in  its  zero 
position  by  a  tension  to  be  overcome  by  the  cen- 
trifugal pendulum  at  a  certain  number  of  revolu- 
tions of  the  driving  gear.  Instead  of  a  centrifu- 
gar  pendulum  other  forces  dependent  on  the 
number  of  revolutions  may  be  used  in  the  same 
sense,  as  for  instance  the  pressure  of  a  very  small 
gear  wheel  pump. 

The  driving  motor  for  the  pump  may  be  ad- 
vantageously coupled  with  a  swinging  mass  in 
order  to  store  up  energy. 

The  invention  is  illustrated  in  detail  by  some 
embodiments  shown  schematically. 

Fig.  1  shows  a  starting  device  in  which  the 
rocking  moment  is  exerted  on  the  stroke  adjust- 
ing member  by  means  of  a  pressure  cylinder  con- 
nected to  the  consumption  conduit,  said  cylinder 
having  a  piston  moving  therein  which  contracts 
a  spring. 

Figs.  2  and  3  show  starting  devices  in  which 
the  rocking  moment  is  produced  by  means  of  a 
centrifugal  regulator.  In  all  figures  similar 
characters  of  reference  designate  corresponding 
parts. 

In  Fig.  1  the  reference  numeral  I  denotes  an 
electric  motor  whose  rotor  2  is  coupled  with  a 
driving  flange  4  of  an  axial  piston  pump  5  by  a 
shaft  3.  The  shaft  3  of  the  electric  motor  I  is 
supported  in  a  casing  6  by  means  of  ball  bear- 
ings 7  and  8.  A  fly  wheel  9  is  rigidly  connected 
to  the  shaft  3,  said  wheel  being  likewise  enclosed 
in  the  motor  casing.  Piston  rods  10  are  articu- 
lately connected  with  the  driving  flange  4  of  the 
axial  piston  pump  5,  said  piston  rods  causing 
via  the  pistons  I  I  a  follow-up  movement  of  the 
cylinders  12.  This  form  of  follow-up  arrange- 
ment may  however  just  as  well  be  replaced  by  a 
Cardan  joint  arrangement.  A  cylinder  block  12 
is  supported  in  a  swinging  frame  1 3  at  the  point 
14,  so  that,  as  already  explained  elsewhere,  the 
pressure  produced  in  the  pump  cylinders  1 5  tends 
to  adjust  the  swinging  frame  13  in  the  sense  of 
a  stroke  reduction  of  the  pump  5.  The  control 
surface  16  of  the  cylinder  block  12  is  spherical 
and  guided  by  a  ball  18  at  the  driving  flange  4 
by  means  of  a  centering  member  17  capable  of 
being  longitudinally  displaced  within  the  cylin- 
der block  12  whereby  overdetermination  in  the 
.support  of  the  cylinder  block  12  between  the 
driving  flange  4  and  the  control  surface  16  is 
avoided  and  a  compensation  for  the  displace- 
ments of  the  cylinder  block  due  to  the  kinematic 
conditions  is  provided.  The  close  contacting  of 
the  cylinder  block  12  with  the  control  surface  16 
is  ensured  by  the  action  of  a  spring  19  upon  the 
centering  member  17. 

If  the  cylinder  block  12  is  inclined  relative  to 
an  axis  of  the  driving  flange  4,  as  shown  in  Fig. 
1,  the  pistons  1 1  move  to  and  fro  in  the  cylinders 
15  and  via  the  conduit  20  pump  a  certain  amount 
of  fluid  into  the  motor  21  schematically  rep- 
resented as  starting  motor  for  instance  for  a 
combustion  engine.  From  this  the  fluid  is  car- 
ried back  via  a  conduit  21  to  a  container  23, 
in  which  the  entire  pump  5  is  likewise  arranged. 
A  conduit  24  branches  off  from  the  conduit  20, 
said  conduit  24  leading  on  the  one  hand  to  a 
pressure  storing  arrangement  25  and  on  the  other 


to  a  cylinder  26,  in  which  a  piston  27  is  movably 
arranged.  When  moving  in  the  cylinder  26  the 
piston  27  strikes  against  a  lug  28  of  a  lever  sup- 
ported at  29,  which  is  acted  upon  by  the  tension 

5  of  a  spring  32  mounted  at  31  on  the  cylinder 
26.  In  consequence  of  the  lug  28  being  struck 
by  the  piston,  the  lever  30  is  rocked  about  the 
point  29  and  releases  a  locking  arrangement  33 
so  that  the  rocking  frame  13  is  free  to  swing  the 

10  pump  5  by  an  angle  amax.  This  movement  is 
likewise  imparted  by  means  of  the  piston  27, 
which  contracts  a  spring  36  articulately  con- 
nected with  the  rocking  frame  13  and  resting 
against  the  piston  27,  said  spring  being  expanded 

15  as  a  result  of  the  movement  of  the  piston  27  in 
the  cylinder  26.  The  piston  27  in  addition  pos- 
sesses a  pin-like  lengthening  piece  34,  the  spring 
36  being  guided  on  said  piece  34  as  well  as  on  a 
pin  35  mounted  on  the  rocking  frame  13.  A 

20  stop  38  is  provided  to  adjust  the  rocking  frame 
13  in  its  initial  position,  i.  e.  at  a  certain  angle 

Of  otmin. 

The  illustrated  starting  device  operates  as  fol- 
lows: When  the  electric  motor  I  is  switched  on 

25  it  begins  to  move  slowly  and  sets  the  axial  piston 
pump  5  connected  with  it  going  so  as  to  deliver 
pressure  fluid  to  the  pressure  storing  arrange- 
ment 25  and  the  motor  21,  respectively,  via  the 
conduits  20  and  24.    The  pressure  storing  ap- 

30  paratus  operates  in  such  manner  that  the  pres- 
sure in  the  conduits  20  and  24  in  the  first  in- 
stance does  not  reach  any  high  values,  hence 
the  motor  I  is  not  forced  to  exert  any  great  force 
and  is  thus  capable  of  reaching  the  desired  num- 

35  ber  of  revolutions  within  the  starting  period. 
When  this  point  has  been  reached — provided  the 
pressure  storing  apparatus  possesses  suitable  di- 
mensions— the  condition  will  have  been  attained 
at  which  the  pressure  in  the  conduits  20  and  24 

40  will  increase  considerably.  As  the  pump  5  in 
the  position  illustrated  operates  at  the  angle  otmin, 
said  position  corresponding  likewise  to  the  initial 
position,  a  high  pressure  may  be  exerted  by  the 
pump  at  a  small  stroke.    The  pressure  thus 

45  reached  suffices  to  start  the  pressure  fluid  motor 
2 1  coupled  with  the  motor  to  be  started.  Almost 
simultaneously  or  even  previously  the  piston  27 
will  have  released  the  locking  arrangement  33 
via  the  lug  28  and  the  lever  30  so  that  the  rock- 

50  uig  frame  13  may  be  deflected  due  to  the  effect 
of  the  spring  36  having  been  expanded  by  the 
piston  movement.  This  spring  tension  is  opposed 
by  a  force  produced  by  the  excentric  support  of 
the  rocking  frame  in  the  sense  of  a  stroke  re- 

55  duction.  As  the  pressure  in  the  conduits  20  and 
24  meanwhile  has  been  reduced  by  the  starting 
of  the  motor,  the  stroke  reducing  force  is  like- 
wise diminished  and  the  cylinder  block  carrier 
1 3  is  deflected  further  under  the  influence  of  the 

co  spring  36  until  finally  the  angle  amax  has  been 
reached.  Thus  increasing  pressure  fluid  quanti- 
ties are  being  supplied  to  the  motor  21  at  de- 
creasing pressure.  The  force  necessary  to  achieve 
this  is  supplied  by  the  motor  1  due  to  the  fact 

U5  that  the  swinging  mass  9  thereof  is  only  required 
to  bridge  over  the  requisite  high  initial  moment. 
When  the  motor  has  picked  up,  which  should  be 
the  case  at  about  the  angle  of  amax  of  the  rock- 
ing frame,  the  pressure  in  the  conduits  20,  24 

70  reaches  zero.  The  spring  force,  due  to  the  back- 
ward stroke  of  the  piston,  is  likewise  reduced  to 
zero  and  the  rocking  frame  returns  to  its  initial 
position. 

It  is  of  course  possible  to  dispense  with  the 
75  locking  at  33.   In  such  case  the  pump  at  the 
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starting  of  the  motor  I  due  to  the  slight  counter- 
pressure  in  the  conduit  20  would  assume  the 
angle  amax,  returning  to  amin  at  increasing  pres- 
sure, whereupon  the  opposite  movement  would 
take  place  at  diminishing  conduit  pressure. 

As  shown  in  Fig.  2,  centrifugal  weights  41  are 
articulately  connected  at  40  to  the  shaft  3  of  the 
electro-motor  (  via  levers  43,  44  and  via  levers 
45,  46  with  a  sleeve  41  which  is  shiftable  in  the 
direction  of  the  axis  of  the  shaft  3  under  the 
influence  of  the  centrifugal  weights  41,  42.  The 
sleeve  47  in  turn  is  connected  to  a  lever  48  swing- 
ably  supported  at  49.  A  spring  50  is  articulately 
connected  to  the  lever  48  at  the  point  51,  the 
free  end  being  connected  at  52  with  the  rocking 
frame  13  of  the  pump  5.  The  spring  50  at  a 
displacement  of  the  sleeve  47  tends  to  shift  the 
rocking  frame  13  in  the  sense  of  a  stroke  in- 
crease. The  articulate  connection  of  the  spring 
has  been  effected  in  such  manner  that  the  rock- 
ing moment  produced  by  it  is  reduced  at  an  in- 
creasing rocking  angle. 

The  pump  5  in  its  initial  position  is  restrained 
in  the  zero  position  by  a  lug  53.  A  rocking  mo- 
ment is  not  produced  until  a  lever  54  possessing 
a  stop  55  is  rocked  about  the  point  57  by  a  pin  56 
secured  on  the  lever  48.  A  spring  58  forces  the 
lever  54  on  to  the  pin  56.  The  moment  operat- 
ing in  the  sense  of  a  stroke  decrease  in  the  same 
way  as  shown  in  the  embodiment  according  to 
Fig.  1  is  effected  through  the  excentric  support  of 
the  rocking  frame  1 3  about  the  axis  14.  The  con- 
duit 20  again  leads  to  a  pressure  fluid  motor 
which  is  suitably  connected  with  the  motor  to  be 
started.  In  all  other  respects  the  starting  device 
of  the  construction  shown  in  Fig.  2  corresponds 
to  that  of  Fig.  1  with  the  exception  that  the  pres- 
sure storing  arrangement  and  the  piston  exerting 
the  stroke  increasing  rocking  moment  on  the 
rocking  frame  are  missing. 

The  illustrated  starting  device  operates  as  fol- 
lows: In  its  initial  position  the  pump  5  is  at  the 
stroke  position  of  zero.  Hence  it  is  possible  for 
the  motor  I  on  having  been  switched  on  to  reach 
its  requisite  number  of  revolutions  without  being 
submitted  to  any  special  load.  At  the  increase 
in  revolutions  the  centrifugal  weights  41,  42  being 
forced  to  move  outwardly  contract  the  spring  50 
and  over  the  lever  54  actuated  by  the  pin  56 
release  the  locking  arrangement  53,  55,  so  that  the 
pump  5  may  be  angularly  deflected.  Under  the 
influence  of  the  pressure  now  produced  in  the 


conduit  20,  the  pump  deflects  by  small  angles,  at 
which  high  pressure  suitable  for  effecting  the 
starting  of  the  respective  motor  may  be  exerted 
at  small  strokes.  This  starting  moment  result- 
5  ing  from  the  high  pressure,  as  shown  above  is 
bridged  over  by  a  fly  wheel  coupled  with  the  motor 
I .  As  soon  as  the  motor  to  be  started  has  been  set 
in  motion,  the  pressure  in  the  conduit  20  falls  off 
with  the  result  that  the  moment  acting  on  the 

10  rocking  frame  13  in  the  sense  of  a  stroke  decrease 
is  likewise  reduced.  Due  to  the  external  force 
now  exerted  by  the  spring  50,  the  frame  13  swings 
at  greater  angles,  finally  assuming  the  maximal 
stroke  position  when  the  motor  has  picked  up,  in 

15  which  position  large  pressure  fluid  amounts  are 
delivered.  When  the  number  of  revolutions  of 
the  motor  I  declines,  the  lever  48  again  ap- 
proaches its  initial  position,  which  results  in  a 
relaxation  of  the  spring  50  so  that  the  pump  5 

20  may  also  revert  to  its  zero  position,  in  which  it 
may  be  aided  by  the  force  of  a  spring. 

In  Fig.  3  the  centrifugal  pendulum  formed  by 
the  weights  41,  42  and  the  levers  43  to  46  directly 
acts  upon  the  rocking  frame  13  at  the  stroke  ad- 

25  justing  member  via  a  lever  system  60,  62  secured 
on  the  one  hand  at  61  to  the  lever  48  connected 
with  the  sleeve  47  and  on  the  other  hand  at  the 
point  67.  The  points  61,67  from  which  the  rock- 
ing frame  13  is  swingable  are  chosen  so  as  to  en- 

30  sure  that  a  rocking  moment  declining  at  increas- 
ing rocking  angles  acts  on  the  stroke  adjusting 
member.  Here  likewise  it  is  of  course  necessary 
to  effect  a  retardation  of  the  pressure  increase 
during  the  starting  period  of  the  electro-motor  I . 

35  In  this  instance  this  is  effected  in  such  a  manner 
that  the  stroke  adjusting  member  (3  is  restrained 
in  its  zero  position  by  a  tension  to  be  overcome 
by  the  centrifugal  pendulum,  as  for  instance  in 
such  a  way  that  the  lever  48  is  retained  by  a  catch 

40  63  turnably  supported  at  64  and  acted  upon  by 
a  spring  65.  The  operation  of  the  device  de- 
scribed should  be  apparent  from  the  above  de- 
scription. 

An  mentioned  in  the  beginning,  the  invention  is 
45  not  limited  to  the  embodiments  described.  In 
addition  to  other  obvious  advantages,  one  prin- 
cipal advantage  of  the  starting  device  consists 
therein  that  several  motors  may  be  started  by 
means  of  but  one  pump,  this  being  provided  for 
50  several  motors  connected  therewith  for  instance 
by  a  multi-way  stop  cock. 
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The  usual  liquid  gearings  operating  according 
to  the  displacement  principle  consist  of  a  primary 
part  (liquid  pump)  and  a  secondary  part  (liquid 
motor)  which  both  can  be  regulated  by  the  re- 
adjustment of  certain  members,  for  instance  by 
eccentric  shifting  of  the  outer  casing  of  an  en- 
closed device.  The  readjustment  of  the  respec- 
tive members  for  the  purpose  of  reguJating  the 
number  of  revolutions,  as  well  as  for  exerting  an 
influence  upon  the  output  or  upon  the  turning 
moment  can  be  effected  either  directly  manually 
or  indirectly  with  the  aid  of  servo  motors.  The 
readjustment  can,  furthermore,  be  effected  per- 
fectly freely  or  in  dependency  of  a  service  mag- 
nitude of  the  driving  motor  of  the  gearing  or  of 
the  machine  to  be  driven. 

For  solving  the  various  problems  connected 
with  the  regulation  mentioned  control  gearings 
have  been  designed  by  means  of  which  either  the 
primary  part  and  the  secondary  part  are  ac- 
tuated by  separate  readjusting  members  or  both 
said  parts  are  regulated  by  a  readjusting  mem- 
ber common  to  them. 

In  very  many  cases  in  which  liquid  driving 
gears  are  used  it  has  been  found  to  be  advan- 
tageous to  drive  them  on  the  one  hand  with  as 
low  oil  pressure  as  possible  and  on  the  other  hand 
with  as  uniform  efficiency  as  possible.  With  this 
manner  of  operation  in  view  a  control  gearing 
operating  with  a  common  readjusting  member  for 
the  liquid  pump  and  for  the  liquid  motor  has 
already  been  suggested,  this  control  gearing  op- 
erating in  such  a  manner  that  the  volume  of 
liquid  which  the  pump  delivers  at  the  greatest 
absorption  capacity  of  the  motor  is  increased 
from  zero,  and  the  absorption  capacity  of  the 
same  is  decreased  only  after  the  full  pump  out- 
put has  been  attained.  This  control  gearing,  as- 
sumed that  it  answers  the  purpose  in  view,  pre- 
sents, it  is  true,  the  advantage  that  the  drive 
always  starts  with  the  greatest  turning  moment 
possible,  but  it  presents  nevertheless  also  two 
essential  drawbacks  as  dealt  with  hereinafter. 

In  order  to  prevent  the  path  of  the  operating 
member  from  becoming  too  long,  it  is  necessary 
to  resign  such  delicate  regulation  as  otherwise 
customary  with  liquid  driving  gears.  To  stop  the 
secondary  part  of  the  gearing,  that  is  to  say, 
to  stop  the  driven  machine,  it  is,  first  of  all,  nec- 
essary to  regulate  the  absorption  capacity  of  the 
liquid  motor  to  its  maximum,  and  only  then  the 
output  of  the  pump  is  reduced  whereby,  as  a 
matter  of  course,  the  stopping  of  the  machine 
takes  place  correspondingly  slowly  which  cannot 
be  consented  to  in  many  cases. 
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The  present  invention  aims  at  driving  the  ma- 
chine to  be  driven  with  the  greatest  possible  or 
available  turning  moment,  but  rendering  it  nev- 
ertheless possible  to  stop  it  very  quickly  without 
giving  rise  to  faulty  connections.  The  invention 
starts  from  the  principle  known  with  control 
gears  having  a  common  readjusting  member  for 
the  liquid  pump  and  the  liquid  motor  to  increase 
the  output  of  the  pump  from  zero  at  the  greatest 
absorption  capacity  of  the  liquid  motor,  and  to  de- 
crease the  absorption  capacity  of  the  same  only 
after  the  full  output  of  the  pump  has  been  at- 
tained. The  increase  of  the  pump  output  from 
the  zero  output  need  not,  of  course,  be  continued 
until  the  full  output  has  actually  been  reached, 
but  need  be  driven  only  to  a  certain  most  favour- 
able value,  in  that  it  is  often  times  suited  to  the 
purpose  in  view  to  make  use  of  the  capacity  of 
the  pump  at  first  only  partly  and  to  increase  the 
output  thereafter  according  to  the  increase  of 
the  number  of  revolutions. 

The  invention  consists  therein  that  the  primary 
part  and  the  secondary  part  are  simultaneously 
readjusted  back  to  their  starting  position  when 
the  gearing  is  stopped.  Another  characteristic 
feature  of  the  invention  is  that,  likewise  for  the 
purpose  in  view,  a  connection  is  established  with- 
in the  gearing  members  effecting  the  readjust- 
ment, said  connection  containing  a  yieldable 
member  or  an  equivalent  member  capable  of 
equalising  the  generally  unequal  readjustment 
of  the  pump  and  the  motor.  There  is  attained 
by  this  contrivance  the  further  advantage  that 
the  regulation  of  the  liquid  motor  can  be  ren- 
dered as  delicate  as  desired. 

The  invention  is  illustrated  diagrammatically 
and  by  way  of  example  on  the  accompanying 
drawings  on  which  Figure  1  is  a  horizontal  sec- 
tion through  the  entire  arrangement  and  com- 
bination of  parts  constituting  my  invention.  Fig- 
ures la,  lb,  lc  and  Id  show  certain  details  more 
fully  referred  to  hereinafter,  Figure  2  is  an  illus- 
tration especially  of  the  piping  with  its  acces- 
sories, and  Figure  3  is  a  wiring  diagram,  likewise 
with  its  accessories. 

On  the  drawings,  I  (Fig.  1)  denotes  the  read- 
justable  part  of  the  liquid  pump,  and  2  denotes 
the  readjustable  part  of  a  liquid  reversing  gear 
not  shown  on  the  drawings  pertaining  to  the 
present  application  but  being  shown  and  de- 
scribed in  the  USA  Patent  No.  2,049,092,  dated 
July  28,  1936,  which  relates  to  a  rotary  piston 
engine,  especially  for  fluid  gears.  The  readjust- 
able part  of  the  pump  is  provided  with  a  threaded 
tubular  branch  4  engaged  by  a  threaded  spindle  3 
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turnable  by  manually  movable  lever  5.  This  lever 
is  affixed  to  an  annular  member  1 7  connected  by 
feather  and  groove  with  a  shaft  3'  forming  an 
extension  of  the  threaded  spindle  3.  The  output 
of  the  pump  from  zero  to  the  maximum  can  be 
regulated  by  turning  the  shaft  3'  in  the  one  or 
the  other  direction  of  the  reversing  gear  accord- 
ing to  the  direction  in  which  the  readjustment  is 
effected. 

The  readjustable  part  2  of  the  motor  is  provided 
with  a  bolt  19  bearing  a  rotatory  roll  21  on  a 
transverse  axle  20.  This  roll  engages  a  guide  slot 
22  provided  in  the  drum  7  which  is  firmly  keyed 
to  the  shaft  6  to  which,  besides,  is  firmly  secured 
an  annular  member  1 8  provided  With  a  hand  lever 
8.  The  shaft  6  is  supported  in  the  stationary 
frame  of  the  device  in  which  also  another  parts 
are  supported. 

The  shape  of  the  guide  slot  22  appears  from 
Fig.  la  which  shows  a  development  of  the  drum 
7.  The  roll  21  is  shown  in  its  normal  position  in 
said  slot,  this  being  the  position  in  which  the 
motor  has  its  greatest  absorption  capacity,  the 
lever  5  being  locked  in  this  position  of  the  roll  by 
means  of  certain  members  separately  provided  for 
that  purpose,  and  the  locking  being  maintained 
as  long  as  the  pump  remains  adjusted  for  zero 
output  or  for  running  idle.  Said  locking  mem- 
ber is  constituted  by  a  drum  12  secured  to  the 
shaft  3'  and  provided  with  a  control  groove  30, 
the  shape  of  which  appears  from  Fig.  lb  that 
shows  a  development  of  said  drum  12.  The  con- 
trol groove  30  is  engaged  by  one  end  of  a  double - 
armed  lever  13  supported  on  a  pivot  26.  The 
other  end  of  this  lever  is  coupled  with  a  bolt  28 
guided  in  a  sleeve  25  and  being  surrounded  with 
two  helical  compression  springs  29  and  29'  hold- 
ing said  lever  in  its  middle  position.  A  trans- 
verse pin  27  of  the  bolt  28  bears  a  guide  roll  24 
engaging  a  guide  slot  23  provided  in  the  annular 
member  18.  The  shape  of  the  slot  23  appears 
from  Fig.  lc  in  which  is  shown  a  development  of 
the  member  18.  The  roll  24  is  here  shown  in  its 
locking  position. 

The  hand  lever  5  is  locked  in  its  readjusted  po- 
sition in  a  certain  particular  manner  hereinafter 
dealt  with  by  means  of  a  bolt  I 4  cooperating  with 
a  cam  groove  provided  in  the  annular  member 
17.  The  profile  6f  this  groove  appears  from 
Fig.  15  which  shows  a  development  of  said  mem- 
ber 17.  This  latter  is  furthermore  provided  with 
clutch  claws  1 0  engaging  similar  claws  1 1  of  a 
counter  clutch  member  9  when  this  member  is 
axially  shifted.  It  is  designed  as  a  sliding  cou- 
pling and  supports  a  cog-wheel  1 5  which  meshes 
with  a  cog-wheel  16  keyed  to  the  shaft  6. 

The  manner  of  operation  of  the  above-described 
device  is  as  follows:  In  the  position  shown  in 
Fig.  1  the  device  is  in  its  no-load  position  in 
which  the  pump  is  adjusted  to  zero  output  and 
the  motor  to  its  greatest  absorption  capacity, 
whereas  any  readjustment  is  prevented  by  the 
locking  members  13,  23  and  24.  If  now  the  hand 
lever  5  is  moved  by  turning  the  shaft  3'  so  as  to 
adjust  the  pump  for  a  sufficiently  large  output, 
say  for  instance,  the  largest  possible  output,  the 
locking  having  been  effected  up  to  then  by  the 
members  23  and  24,  is  broken  across  the  lever  13 
and  the  members  27  and  28  owing  to  the  suit- 
able shape  of  the  guide  slot  30,  in  such  a  manner, 
that  at  a  certain  distinct  position  of  the  hand 
lever  5  (for  instance  for  running  forward)  this 
lever  can  be  turned  only  in  the  appropriate  one 
direction,  whereas  turning  in  the  other  direction 
cannot  take  place.  When  the  lever  is  released  for 


the  other  direction  (for  instance  for  rearward 
running)  the  former  direction  will  be  blocked. 
Simultaneously  therewith  the  annular  member  1 4 
and,  thus,  also  the  hand  lever  5  are  locked  by 
5  the  bolt  1 4  in  such  a  manner  that  this  lever  can 
be  further  moved  either  not  at  all  or  can  be  fur- 
ther moved  only  in  the  same  direction.  Now  the 
absorption  capacity  of  the  motor  is  changed  with 
the  aid  of  the  lever  8  across  the  shaft  6  and  the 

10  cam  drum  7,  it  being  at  the  same  time  rendered 
possible  to  increase  the  output  of  the  pump.  The 
cam  drum  7  has  symmetrical  shape  so  that  the 
liquid  motor  can  be  readjusted  for  both  directions 
of  turning  of  the  lever  8  from  its  position  for 

15  greatest  absorption  capacity  in  the  same  direc- 
tion. In  order  to  stop  the  gearing  the  annular 
member  17  is  shifted  together  with  the  lever  15, 
and  the  clutch  10,  II  is  thrown  into  gear  and 
simultaneously  therewith  the  bolt  1 4  which  locks 

20  only  in  one  direction  of  motion  of  the  lever  5  be- 
comes inactive.  The  lever  5  can  now  be  moved 
back  into  its  former  position,  whereby  the  out- 
put of  the  pump  will  be  reduced  aiid  simultane- 
ously therewith  the  liquid  motor  will  be  brought 

25  to  its  greatest  absorption  capacity  across  the  Cog- 
wheels 15  and  16. 

The  ratio  of  transmission  is  preferably  so 
chosen  that  the  longest  operating  path  of  the 
motor  corresponds  with  the  operating  path  of  the 

30  pump.  In  order  to  prevent  the  motor  from  being 
again  readjusted  to  a  smaller  absorption  capacity 
by  an  erroneous  connection  after  the  pump  has 
only  partly  been  readjusted  to  its  former  output, 
without  adjusting  simultaneously  therewith  for 

35  a  larger  output,  the  bolt  14  prevents  the  disen- 
gagement of  the  clutch  10,  II  until  the  lever  5 
has  arrived  in  its  zero  position  and  the  bolt  14 
engages  the  cam  groove  or  is  locked.  In  the  first 
case  the  bolt  14  must  be  released  either  prior  to 

40  the  restarting  of  the  gearing  of  simultaneously 
therewith. 

In  Fig.  2  is  illustrated  a  hydraulic  control  de- 
vice designed  according  to  this  invention.  The 
control  piston  valve  120  readjusts  the  pump  I  and 

45  the  control  piston  valve  121  readjusts  the  liquid 
motor  2.  The  direction  of  the  readjustment  of 
the  pump  I  is  determined  by  the  piston  valves  122 
and  123,  and  the  direction  of  the  readjustment 
of  the  motor  is  determined  by  the  piston  valves 

50  124  and  125;  the  piston  valves  can  be  moved  into 
the  position  necessary  at  the  time  being  by  means 
of  the  hand  levers  126  and  127,  whereby  the  ad- 
mission of  the  liquid  under  pressure  delivered  by 
an  auxiliary  pump  128  to  the  slide  valves  120  and 

55  1 2 1  can  be  regulated.  The  liquid  under  pressure 
passes  through  an  overcharge  valve  129  and 
through  pipes  130  and  131  directly  to  the  piston 
valves  122  and  123,  or  124  and  125  respectively, 
but  it  flows  through  the  pipe  132  only  after  the 

CO  readjusting  piston  valve  129  for  the  pump  has 
been  shifted  from  its  middle  position.  The 
auxiliary  slide  valve  133  serves  solely  for  equal- 
ising the  pressure  within  the  control  gearing, 
which  operates  as  fallows: 

05  In  the  no-load  position  of  the  gearing,  that  is 
to  say,  at  zero  output  of  the  pump,  the  control 
piston  valves  122,  123  and  124,  125  are  in  the  posi- 
tion shown  in  Fig.  2.    The  liquid  under  pressure 

70  withdrawn  from  the  receptacle  B  by  the  auxiliary 
pump  128  acts  upon  both  sides  of  the  piston  120 
through  the  pipe  130  as  well  as  through  the  pipes 
134  and  135.  The  piston  120  is  maintained  in  its 
middle  position  by  two  helical  compression  springs 

75  balancing  one  another,  and  by  the  sprihg-actu- 
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ated  bolt  136  which  engages  a  recess  136'  of  the 
piston  rod  120. 

The  liquid  pressure  presses,  furthermore, 
through  the  pipes  131  and  132  upon  the  front 
surface  of  the  piston  valve,  in  such  a  manner, 
that  when  this  valve  is  in  the  position  shown  in 
Fig.  2,  the  liquid  motor  has  its  greatest  absorp- 
tion capacity.  The  excess  of  the  liquid  under 
pressure  escapes  into  the  receptacle  B  through 
the  overcharge  valve  129. 

The  piston  valves  124,  125  cannot  be  readjusted 
by  hand,  if  the  pressure  exerted  upon  the  front 
surface  of  the  piston  125  is  sufficiently  high,  as 
the  oppositely  located  surface  of  the  piston  124 
is  connected  with  the  receptacle  B  of  the  auxiliary 
pump. 

In  order  to  start  the  gearing  for  running  in  the 
one  or  the  other  direction  the  piston  valves  122. 
123  are  readjusted  forwardly  or  rearwardly  by 
means  of  the  hand  lever  1 26  so  that  either  the 
pipe  134  or  the  pipe  135  is  closed  and  the  pipe 

139  or  140  respectively  is  opened.  But  then  the 
pressure  of  the  liquid  acts  only  on  the  one  face 
of  the  piston  120  which  is  now  shifted,  together 
with  the  readjustable  part  I  and  counter  to  the 
action  of  the  springs  146,  147.  The  locking  bolt 
136  is  either  separately  withdrawn  or  simultane- 
ously with  the  described  other  operation  by  means 
of  the  lever  136,  or  it  is  automatically  released 
with  the  aid  of  the  piston  120.  In  this  way  the 
readjustable  part  I  of  the  pump  can  be  regulated 
up  to  a  certain  intended  position,  preferably  with 
the  aid  of  stationary  abutment  members,  that 
position  corresponding  with  the  largest  output. 

In  order  to  render  it  possible  to  drive  the  gear- 
ing also  with  any  desired  small  outputs,  the  pis- 
ton valves  122,  123  can  be  so  designed  that  the 
piston  122  closes  in  one  position  the  pipe  134, 
as  well  as  the  pipe  139  and  the  piston  123  closes 
in  one  position  the  pipe  123,  as  well  as  the  pipes 

140  and  135.  After  the  piston  120  has  covered  a 
certain  intended  readjusting  path,  may  be,  for 
instance,  the  entire  readjusting  path,  it  opens  the 
pipe  132'  and  connects  thereby  the  upper  face  of 
the  piston  124  with  the  pressure  pipe  130.  Under 
the  same  circumstances  it  is  suited  to  the  object 
in  view  to  provide  two  pipes  132'  in  order  to  ren- 
der it  possible  to  adjust  the  piston  paths  inde- 
pendently from  one  another  in  both  directions 
to  which  they  are  being  opened.  The  pressure  of 
the  liquid  upon  the  piston  valves  124  and  125  is 
now  equalised  so  that  these  valves  can  be  moved 
forwardly  by  actuating  the  lever  121  manually 
and  the  pipes  138  and  141  are  closed  and  the 
pipes  137  and  142  opened.  Owing  hereto,  the 
front  face  of  the  piston  valve  121  is  relieved  from 
the  pressure  and  the  rear  face  thereof  subjected 
to  the  pressure  so  that  the  valve  121  is  moved 
forwardly  and  the  liquid  motor  is  readjusted  to 
a  smaller  absorption  capacity.  When  the  in- 
tended number  of  revolutions  has  been  attained, 
the  hand  lever  is  actuated  so  as  to  move  the  pis- 
ton valves  into  their  middle  position  in  which 
they  shut  the  four  pipes  137,  (38,  141  and  142 
whereby  the  piston  valve  120  will  be  locked.  The 
locking  of  this  piston  can,  however,  be  dispensed 
with  if,  with  the  purpose  of  choosing  already, 
preliminarily  the  highest  number  of  revolution, 
abutment  members  for  the  readjustment  of  the 
liquid  motor  are  provided,  these  members  being 
then  adjusted  with  respect  to  the  intended  high- 
est number  of  revolutions.  The  pipes  143,  144 
and  145  serve  for  discharging  the  pressureless 
liquid  conveyed,  while  the  piston  valves  are  being 


moved,  into  the  oil  receptacle  B  or  into  the  suc- 
tion space  of  the  auxiliary  pump. 

In  order  to  stop  the  gearing  the  piston  valves 
122  and  123  are  moved  into  their  middle  position 
5  by  means  of  the  lever  126  so  that  the  liquid  pres- 
sure exerted  upon  both  faces  of  the  piston  120  is 
of  equal  height  and  this  piston  is  then  moved 
back  into  its  middle  position  by  the  springs  146 
and  147.   In  this  position  the  piston  120  shuts 

in  the  pipe  132',  whereas  the  piston  133  opens  the 
pipe  144.  The  rear  face  of  the  piston  valve  124 
is,  thus,  not  subjected  to  pressure  and  the  two 
piston  valves  124  and  125  are,  therefore,  moved 
into  their  end-positions  by  means  of  the  liquid 

1 5  under  pressure  arriving  through  the  pipe  1 1 1 
whereby  the  pipes  1 38  and  1 37  will  be  connected 
with  one  another  and  the  pipe  137  will  be  shut. 
The  piston  121  readjusts,  therefore,  the  liquid 
motor  to  its  greatest  absorption  capacity  where- 
to by  the  initial  position  is  re-established. 

Figure  3  shows  an  electric  control  device  de- 
signed according  to  this  invention.  The  read- 
justment of  the  part  I  of  the  pump  and  of  the 
part  2  of  the  motor  is  effected,  for  instance,  by 

,,.  an  electromotor  250  or  251  respectively,  driving  a 
worm-gear  252,  or  253  respectively,  and  moving 
thereby  a  nut  254,  or  255  respectively,  connected 
with  the  pump  part  and  the  motor  part,  whereby 
the  eccentricity  of  these  parts  is  changed.  On 

„„  said  spindles  254  and  255  are  cams  or  equivalent 
members  258,  259  which  serve  for  operating 
switches  260,  261,  262,  263,  264,  and  265  coop- 
erating with  push  buttons  266,  267,  268,  269,  and 
270,  whereby  two  reversing  relays  271  and  272 

..-  for  the  motors  250,  251  as  well  as  auxiliary  relays 
273  and  274  are  to  be  controlled.  The  manner 
of  operation  of  this  control  device  is  as  follows : 

In  the  initial  position  of  the  members,  as 
shown,  the  output  of  the  pump  is  zero  and  the 

i()  motor  has  its  greatest  absorption  capacity.  All 
relay  coils  are  currentless.  To  throw  the  gearing 
into  gear  either  the  push  button  266  or  the  push 
button  268  is  depressed  according  to  the  direction 
of  rotation  desired  whereby  either  the  coil  a7l 

4-  of  the  relay  271a  or  the  coil  b7l  of  the  relay  2715 
acts  upon  the  appertaining  core,  or  armature. 
The  operating  procedures  are  equal  for  both  di- 
rections of  rotation.  It  will,  therefore,  suffice  to 
describe  in  detail  the  operating  procedures  taking 

50  place  with  one  direction  of  rotation.  When  the 
push  button  266  is  depressed  the  coil  71  is  sup- 
plied with  current  across  the  switches  260  and 
263  and  across  the  auxiliary  relay  274  whereby 
the  reversing  relay  271a  will  be  actuated  so  that 

55  the  motor  drives  the  pump.  At  the  same  time  a 
cam  disk  258  has  been  turned  by  the  rotating 
readjusting  spindle  254  whereby  the  switch  262 
will  be  switches  off  by  means  of  the  bridge  275. 
The  liquid  motor  is  now  in  that  position  in  which 

_0  its  absorption  capacity  is  greatest.  It  cannot  at 
the  time  being  be  readjusted  in  that  the  coil  b72 
of  the  reversing  relay  272b  remains  currentless 
even  if  the  push  button  270  is  depressed,  as  the 
appertaining  circuit  is  broken  at  the  switches 

65  261  and  260.  Only  when  the  pump  has  attained 
its  largest  output  and  the  reversing  relay  271a 
and,  thus,  also  the  electromotor  250  have  been 
disconnected,  or  switched  off  respectively,  by 
means  of  the  switch  260,  the  circuit  for  the  coil 

>jq  b72  can  again  be  closed  across  the  switches  265 
and  260  by  depressing  the  push  button  270  and 
actuating  the  auxiliary  relay  274. 

It  is,  of  course,  possible  to  separate  the  two  con- 
tacts of  the  switch  260  from  one  another  in  order 

75  to  render  it  possible  to  operate  the  switching-on 
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contact  for  the  circuit  of  the  coil  b72  over  a 
shorter  readjusting  path  of  the  pump  part  than 
over  the  switching-off  contact  for  the  circuit  of 
the  eoil  all.  The  coil  b72  actuates  the  reversing 
relay  272b  whereby  the  motor  251  is  switches  on  5 
and  the  liquid  motor  is  readjusted  during  that 
period  of  time  in  which  the  push-button  is  kept 
depressed,  or  until  the  terminal  switch  265  has 
been  switched  off  by  the  cam  disk  259  rotated  to- 
gether with  the  readjusting  spindle  255,  the  eir-  10 
cuit  for  the  reversing  relay  is  now  interrupted. 
In  the  meantime  the  switch  264  has  been  switched 
on  and  now  is  it  possible  to  effect  an  adjustment 
for  any  desired  number  of  revolutions  by  operat- 
ing the  push  button  269,  or  270  respectively.  15 

To  stop  the  gearing  the  push-button  267  is 
depressed  whereby  first  the  coil  c73  of  the  auxil- 
iary relay  274  so  that  the  relay  273  is  operated. 
This  latter  closed  now  the  circuit  for  the  coil 
c74  which  actuates  the  auxiliary  relay  274  where-  20 
by  the  circuit  for  the  coil  c73  is  broken  across 
the  auxiliary  relay  274.  Simultaneously  there- 
with the  coil  b7 1  and  with  it  the  reversing  relay 
271b  are  switched  on  across  the  relay  273  and 
the  switches  262  and  261,  so  that  the  coil  c73  q."> 
remains  switched  on  across  this  relay.  Owing  to 
the  actuation  of  the  reversing  relay  1 7 lb  the 
electromotor  150  runs  in  a  direction  reverse  to 
that  which  existed  when  the  gearing  was  switched 
on.  It  regulates  the  pump  to  zero  output  across  30 
the  readjusting  spindle.  In  the  zero  position  the 
circuit  for  the  coil  b7l  is  interrupted  by  the 
switch  262.  In  the  meantime  and  simultaneously 
therewith  the  circuit  for  the  coil  a72  has  been 
closed  across  the  switch  264  and  the  relay  273  35 
for  actuating  the  auxiliary  relay  274.  By  actuat- 
ing the  reversing  relay  272a  the  electromotor  251 
readjusts  the  liquid  motor  to  its  greatest  absorp- 
tion capacity  uhtil  the  circuit  for  the  coil  o72 
is  being  broken  by  means  of  the  switch  264  40 
with  the  aid  of  the  cam  disk  259.  In  order  to 
render  possible  that  the  liquid  motor  can  be  reg- 
ulated as  delicately  as  the  invention  aims  at,  a 
circuit  for  the  coil  c74  is  lead  across  the  switch 
264  whereby  the  relay  274  remains  in  operated  4- 
state  until  the  greatest  absorption  capacity  of 
the  liquid  motor  has  been  attained. 

In  order  to  prevent  faulty  connections  the 
switches  262  and  263  are  so  designed  that,  after 
the  pUmp  has  been  switched  on  in  the  one  di-  -(> 
rection,  the  readjustment  in  the  other  direction 
can  be  effected  by  depressing  the  push  button 


267.  In  order  to  secure  the  zero  position  of  the 
pump  there  can  be  provided,  by  way  of  addition, 
a  rest  that  is  to  be  actuated  by  a  magnet. 

On  the  preceding  pages  a  mechanical,  a  h 
draulic  and  an  electric  control  device  for  liqi 
variable  speed  gears  able  to  run  in  both  dirt 
tions  have  been  described  in  order  to  prese 
examples  for  applications  of  this  invention* 
is  a  matter  of  course  that  the  control  devic 
designed  according  to  the  invention  can  be  mi 
terially  simplified  if  the  gearing  need  run  on' 
in  one  direction  as  in  such  a  case  all  contrc 
members  requisite  for  the  Other  direction  car 
be  dispensed  with  and  besides  the  reciprocal 
locking  of  the  control  members  can  become  sim- 
pler.   A  particular  case  of  employing  the  in- 
vention exists  if  the  regulation  of  the  liquid  gear- 
ing is  effected  by  remote  control,  for  one  direc- 
tion only.  In  order  to  render  it  possible  to  turn 
the  working  machine  to  be  driven  also  in  the 
other  direction,  an  additional  manually  operable 
readjusting  device  can  be  provided,  formed  for 
instance  in  a  particularly  simple  manner  by  a 
hand  wheel  adapted  to  be  coupled  with  the  shaft 
of  the  control  motor  of  the  pump  and  to  be  nor- 
mally actuated  after  a  stationary  abutment  mem- 
ber determining  the  zero  postion  of  the  pump 
has  been  disengaged.    It  is  in  this  case  suited 
to  the  purpose  intended  to  provide  a  sliding 
clutch  between  the  control  motor  and  the  read- 
justing spindle  in  order  to  render  it  possible  to 
readjust  the  pump  with  the  aid  of  the  electro- 
motor until  it  contacts  with  the  abutment  mem- 
ber and  to  disconnect  the  control  motor  only 
thereafter. 

In  the  examples  in  question  the  primary  and 
the  secondary  part  are  regulated  by  separate  re 
adjusting  members.   The  fundamental  principle 
of  the  invention  to  readjust  while  the  gearin 
is  thrown  into  engagement  first  solely  the  pri 
mary  part  at  the  greatest  absorption  capacity  c 
the  secondary  part  and  to  regulate  this  part  onl 
thereafter,  whereas  on  disengaging  the  gearin 
said  parts  are  readjusted  in  common,  but  I  wis! 
it  to  be  understood  that  the  invention  can  t 
used  also  in  connection  with  so-called  one-leve 
control  devices  although  in  such  a  case  the  ad 
vantage  to  obtain  a  sufficient  delicacy  of  the 
regulation  in  the  case  of  only  short  switching- 
on  ,nd  switching-off  paths  must  be  given  up  in 
a  r   -tain  degree. 
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This  invention  relates  to  the  production  of 
shaped  structures  from  reversibly  moldable  syn- 
thetic resins. 

It  is  known  to  produce  shaped  structures  from 
synthetic  resins,  for  instance  polystyrol,  polyvinyl  5 
oarbazole,  in  such  a  manner,  that  for  instance  by 
a  drawing  process  these  structures  show  special 
orientation  in  one  direction  only  and  therefore 
.special  properties  with  regard  to  tenacity  and 
pliability.  10 

According  to  methods  hitherto  known  it  was 
not  possible  however  to  produce  shaped  struc- 
tures, such  as  filaments,  rods,  tubes  and  the  like 
consisting  of  preferably  linear  molecules  which 
exhibit  an  orientation-effect  in  several  directions.  15 

It  is  an  object  of  the  present  invention  to  man- 
ufacture  shaped  structures  from  reversibly  mold- 
able  synthetic  resins. 

A  further  object  is  to  produce  by  special  me- 
chanical means  an  orientation-effect  of  the  resins  20 
in  different  directions,  thereby  improving  the 
tenacity  of  the  products. 

These  and  other  objects  will  become  apparent 
from  the  following  specification. 

The  present  invention  is  based  on  the  observa-  25 
tion,  that  it  is  possible  to  manufacture  shaped 
structures,  such  as  filaments,  rods,  tubes  and  the 
like  by  extruding  them  in  a  plastic,  liquid  or  dis- 
solved state  from  a  nozzle  rotating  quickly  around 
its  axis,  and  finally  cold  drawing  said  structures  30 
in  the  direction  of  the  extrusion.  In  this  way 
also  these  simply  shaped  structures  such  as  fila- 
ments, rods,  tubes  and  the  like  show  an  orienta- 
uon-effect  in  several  directions  which  greatly 
imoroves  the  tenacity  of  the  product.  35 

The  additional  drawing  of  the  structure  ex- 
truded from  the  nozzle  is  preferably  accomplished 
in  such  a  manner,  that  the  extruded  filament  is 
wound  up  on  a  cylinder  or  roll  or  on  other  suit- 
able rotating  means,  the  peripheral  speed  of  40 
which,  however,  is  higher  than  the  speed  the 
filament  is  discharged  with  from  the  nozzle. 

The  drawing  of  the  filament  being  extruded 
from  the  nozzle  may  be  accomplished  according 
to  the  present  invention  also  in  such  a  way,  that  45 
the  filament  is  passed  between  rolls  or  cylinders 
being  arranged  behind  one  another,  the  periph- 
eral speed  of  which  increases  from  step  to  step. 
Repeated  drawing  occurs  hereby  according  to  the 
groups  of  rolls,  in  between  which  the  filament  60 
passes,  whereby  the  drawing  force  may  gradually 
decrease  from  step  to  step.   By  these  means  an 


enhanced  drawing  effect  of  the  final  product  and 
correspondingly  a  higher  orientation  effect  is  ob- 
tained. 

Reference  is  made  to  the  accompanying  draw- 
ing in  which  Figure  1  is  a  diagrammatic  view  of 
an  extruding  device  using  a  cylinder  to  wind  up 
the  filament. 

Figure  2  represents  mechanical  drawing  means. 
There  is  used  a  plurality  of  cylinder  groups,  in 
between  which  the  extruded  filament  passes 
through, 

The  filament  c  consisting  of  thermoplastic  syn- 
thetic resins  and  being  extruded  from  the  nozzle 
b  which  rotates  in  the  bearings  a,  is  wound  up  in 
coils  on  a  cylinder  d.  Said  cylinder  rotates  in  the 
bearings  e  with  a  higher  peripheral  speed  than 
the  corresponding  extrusion  velocity. 

According  to  Figure  2  the  filament  c  leaves  the 
rotating  nozzle  b,  passes  in  between  the  cylinder 
groups  /,  g,  h  and  is  finally  wound  up  on  a  roll  i. 
These  cylinders  /,  g,  h  and  the  roll  i  are  driven 
with  a  peripheral  speed  increasing  from  the  noz- 
zle-opening towards  the  cylinder  i,  whereby  the 
peripheral  speed  of  the  cylinder  /  is  already 
higher  than  the  extrusion  velocity  of  filament  e. 
Gradual  drawing  of  the  filament  or  tube  is  there- 
fore attained  between  the  nozzle-opening  and  the 
cylinder  group  /  as  well  as  between  the  cylinder 
groups  /,  g,  h  and  the  cylinder  group  h  and  cylin- 
der i.  By  this  drawing  action  in  connection  with 
the  torsion  caused  by  the  rotating  nozzle,  there 
is  accomplished  an  orientation  effect  which  is 
characterized  by  a  considerably  improved  tenacity 
of  the  particular  products. 

According  to  the  present  invention  there  may 
be  worked  up  all  synthetic  resins  possessing  pref- 
erably a  linear  structure  of  the  polymeric  mole- 
cules. To  these  synthetic  products  there  belong 
especially  the  polymerisates  or  interpolymerisates 
of  vinyl  chloride,  vinyl  acetate,  vinyl  alcohol, 
vinyl  carbazole,  maleic  acid  anhydride,  isobutyl- 
ene  and  similar  compounds.  By  the  present  in- 
vention there  is  attained  on  all  these  materials 
an  orientation  effect  which  greatly  improves  their 
tenacity.  This  is  especially  true  for  the  super- 
poly-condensates  which  according  to  this  inven- 
tion represent  a  most  suitable  material,  such  as 
the  superpolyamides  and  polyamide  condensation 
products  which  are  obtainable  either  from  dibasic 
acids  and  dibasic  amines  or  from  aminccarboxylic 
acids  and  their  lactames. 

EUGEN  DUMONT. 
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The  present  invention  relates  to  improvements 
in  and  apparatus  for  carrying  out  catalytic  gas 
reactions. 

In  carrying  out  exothermic  and  endothermic 
catalytic  processes  in  a  chamber  containing  a  5 
bundle  of  tubular  reaction  vessels,  it  is  essential 
that  the  fresh  gases,  while  being  led  in  the  space 
around  the  tubes  which  are  charged  with  cata- 
lytic material  and  thus  being  in  heal  exchange 
relation  to  the  gas  within  the  tubes,  should  remove  10 
from  or  supply  to  all  tubes  an  equal  amount  of 
heat  and  meet  the  first  catalytic  layers  over  the 
whole  cross-section  with  as  equal  a  temperature 
and  in  as  equal  amounts  as  possible.  Difficulties, 
however,  are  encountered  in  the  attempt  to  ob-  15 
tain  an  entirely  satisfactory  uniformity  of  dis- 
tribution of  the  gas,  since  the  usual  means,  such 
as  annular  distribution  plates  arranged  above  the 
entry  channel  of  the  fresh  gas,  if  desired  in  com- 
bination with  rakes  or  aprons  arranged  beneath  20 
the  said  distribution  plates,  or  stowing  rims  pro- 
vided at  the  gas  entry  or  the  like,  do  not  prove 
fully  sufficient. 

In  accordance  with  our  present  invention  the 
gases,  before  passing  along  the  tubes  charged  with  25 
catalytic  material,  are  uniformly  distributed  in 
controllable  proportions  over  the  whole  cross- 
section,  by  conveying  the  fresh  gases  from  the 
mantle  surrounding  the  bundle  into  a  number  of 
cells  which  subdivide  the  cross-section  of  the  30 
chamber  into  spaces  embracing  each  practically 
equal  number  of  tubes  and  being  provided  with 
control  means  for  securing  an  individual  attend- 
ance of  each  cell  from  outside.  We  prefer  in 
practice  to  subdivide  the  space  around  the  tubes  35 
into  cells  of  an  approximately  equal  cross-section, 
preferably  by  partition  walls  arranged  in  radial 
and  tangential  direction.  Into  each  of  the  cells 
thus  formed  the  gases  are  supplied  through  chan- 
nels formed  by  suitable  side  walls  fitted  in  the  40 
gas  distribution  space  of  the  chamber.  Each  sup- 
ply channel  and  hence  each  cell  is  provided  with 
a  control  valve  mounted  to  the  chamber  wall.  In 
order  to  enable  a  controlling  of  the  gas  supply 
to  the  different  cells,  the  temperature  of  the  gas  45 
led  around  the  tubes  is  measured  in  each  cell  by 
means  of  a  thermo-element  or  the  like  and  ad- 
justed by  means  of  the  control  valve.  The  con- 
trol valves,  since  they  are  partly  arranged  one 
above  the  other,  are  advantageously  provided  with  50 
a  flat,  instead  of  with  a  round  passage  cross- 
section,  so  that  with  a  small  elevation  a  large 
cross-section  for  the  gas  passage  is  set  free  which 
can  be  adjusted  to  any  aperture  from  the  closed 
to  the  fully  open  state.  55 


The  above  described  arrangement  allows  of  a 
very  favourable  distribution  of  the  gas  over  the 
whole  cross-section  of  the  chamber  so  that  the 
temperatures  measured  in  the  catalyst  mass  at 
any  distance  from  the  base  would  vary  over  the 
whole  cross-section  of  the  chamber  by  a  few  de- 
grees centigrade  only. 

The  nature  of  the  invention  w Ji  be  f ui  ther  de- 
scribed with  reference  to  the  accompanying  draw- 
ings which  illustrate  an  arrangement  of  appa- 
ratus suitable  for  carrying  out  catalytic  reactions 
in  compliance  with  the  present  invention. 

Referring  to  the  drawings,  Fig.  1  is  a  vertical 
section  through  a  chamber  comprising  a  great 
number  of  reaction  tubes  wherein  the  first  cata- 
lytic mass  A  is  arranged  in  the  space  around 
the  tubes,  the  second  catalytic  mass  B  is  arranged 
inside  the  tubes,  while  the  third  catalytic  mass  C 
is  arranged  in  a  space  provided  beneath  the  bun- 
dle of  tubes.  Fig.  2  represents  sections  on  lines 
x — x;  y — y  and  z — z  of  Fig.  1. 

The  fresh  gas  is  supplied  through  the  spout  a 
to  the  annular  channel  b  surrounding  the  mantle 
of  the  chamber.  By  means  of  the  valves  c  which 
are  distributed  over  the  mantle  (see  Fig.  2)  un- 
derneath the  annular  distribution  plates  d,  e,  f 
(see  Fig.  1),  the  gases  are  led  from  the  annular 
channel  into  the  chamber  in  regulated  portions, 
where  they  are  conveyed  to  the  different  cells. 

The  subdivision  of  the  cross-section  of  the 
chamber  into  a  series  of  cells  of  about  equal  size 
and  being  built  up  by  radial  partitions  g  and  tan- 
gential polygon-forming  partitions  h,  is  apparent 
from  Fig.  2. 

The  supply  of  gas  from  the  control  valve  to 
the  corresponding  cell  is  defined  by  lateral  walls  i 
and  fc  between  the  different  distribution  plates. 
In  the  example  represented  by  the  drawing,  the 
upper  of  the  three  distribution  plates  communi- 
cates with  12,  the  medium  one  communicates  with 
C  and  the  undermost  plate  communicates  with  3 
cells. 

As  illustrated  in  Fig.  1,  the  radial  as  well  as  the 
tangential  partitions  of  the  cells  are  carried  up- 
wards approximately  to  the  catalytic  mass  B  and 
the  cross-section  of  the  catalyst  tubes  is  largely 
reduced  over  an  equal  length,  in  order  thus  to 
create  as  much  free  space  as  possible  for  the  in- 
flow of  the  gas.  Above  the  reduced  parts  the 
cross-section  of  the  tubes  is  so  enlarged  that  the 
tubes  nearly  touch  each  other.  Due  to  this  fact 
the  fresh  gases  led  from  off  a  cell  under  the  en- 
larged bundle  of  tubes  remain  within  the  bundle 
apportioned  to  the  said  cell,  until  they  meet  the 
catalytic  mass  A.   Moreover,  the  reduced  cross- 
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sectional  area  around  the  tubes  which  results  from 
the  said  enlargement  of  the  tubes,  is  attended  by 
a  marked  increase  of  the  velocity  of  the  fresh 
gases  along  the  catalytic  mass  B  which  again  en- 
ables a  good  transition  of  heat  from  the  tubes  to  5 
the  fresh  gases  on  this  way.  On  the  other  hand, 
the  contraction  of  the  tubes  in  the  gas  distribu- 
tion space,  where  a  good  exchange  of  heat  is  not 
desired,  will  subdue  such  an  exchange  of  heat. 
In  order  to  further  subdue  the  exchange  of 


heat  in  the  gas  distribution  space,  that  part  of 
the  contracted  tubes  which  is  situated  beneath  the 
distribution  plates  where  the  fresh  gases  meet  the 
tubes  in  a  cross-current,  may  be  heat-insulated 
by  short  protective  tubes  I  or  protective  sheets  m 
(see  Fig.  1  and  2).  In  some  cases  it  is  advisable 
to  carry  the  cellular  subdivision  through  over  the 
full  height  of  the  reaction  chamber. 

WILHELM  PFANNMULLER. 

JOSEF  REICHART. 
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My  invention  relates  to  improvements  in  metal  the  interior  of  the  opening  5,  and  on  the  brace 
sawing  machines  in  which  two  vertical  bow  saws  8  are  provided  the  oil  pressure  cylinder  9  and 
are  provided  oppositely  on  a  vertical  plane,  hav-  ram  10  to  operate  it.  2a  (Fig.  6)  are  horizon- 
ing  means  which  moves  the  saws  up  and  down  and  tal  guide  grooves  prepared  at  the  upper  part, 
having  also  means  which  in  relation  to  the  said  5  and  both  the  front  and  rear  sides,  of  the  bow 
upward  and  downward  movement  draw  the  saws  shaped  frames  2,  and  2b  (Pigs.  5  and  8)  are  the 
nearer  from  the  left  and  right  when  the  saws  are  vertical  guide  grooves  prepared  at  one  side  of 
moving  down  and  which  also  separates  the  saws  the  bow  shaped  frames.  1 1  is  a  guide  block  com- 
when  they  are  moving  up;  and  the  objects  of  my  mon  to  the  left  and  right  bow  saws  and  is  formed 
improvements  are,  first,  to  conveniently  con-  10  of  two  boards  combined  together  as  if  to  hold  the 
struct  sawing  machines  which  can  cut  metals  bow  shaped  frames  therebetween,  having  pro- 
from  both  sides  symultaneously;  second  to  cut  off  jections  I  ia  (Fig.  9)  to  agree  with  the  horizontal 
metals  with  the  least  strain  on  the  cut  face  of  grooves  2a  of  the  bow  shaped  frames,  and  by 
the  metals;  and  third  to  avoid  forcibility  which  means  of  these  projections  l!a  the  upward  and 
would  otherwise  be  given  to  the  sawing  opera-  15  downward  movement  of  the  bow  saws  are  not 
tion,  whereby  attaining  higher  sawing  efficiency  only  made  possible  but  also  they  serve  to  con- 
as  compared  with  the  like  machines  heretofore  in  duct  the  rightward  and  leftward  movement  of  the 
force.  saws.    12  are  also  the  guide  blocks  provided  for 

I  attain  these  objects  by  mechanism  illustrated  the  left  and  right  saws,  each  having  a  projec- 

in  the  accompanying  drawing,  in  which  20  tion  12a  to  agree  with  the  vertical  groove  26 

Figure  1  is  an  elevation  of  the  metal  sawing  (Fig.  8)  of  the  bow  shaped  frame,  and  these  pro- 
machine,  the  subject  of  my  invention;  Fig.  2,  the  jections  give  not  only  the  rightward  and  left- 
back  elevation;  Fig.  3,  a  vertical  section  of  the  ward  movement  of  the  saws  but  also  serve  to 
machine  taken  on  the  line  A — A  (Fig.  1) ;  Fig.  4,  conduct  the  upward  and  downward  movement  of 
a  sectional  plan  of  a  part  of  the  machine  taken  25  the  saws.  12b  are  the  horizontal  guide  rods  se- 
on  line  B — B  (Fig.  3) ;  Fig.  5,  an  elevation  show-  cured  at  both  front  and  back  sides  of  the  guide 
ing  connecting  pipes  of  oil  pressure  pumps  and  blocks  12  to  be  inlaid  in  the  horizontal  channels 
oil  pressure  prime  motor;  Fig.  6,  an  elevation  3b  prepared  to  the  guide  paths  3a  (Fig.  3)  of  the 
showing  the  bow  saws  operating  mechanism,  ex-  machine  frame  in  order  not  only  to  retain  the 
cepting  the  machine  frame  and  other  part  of  the  30  guide  blocks  12  in  their  position  but  also  to  con- 
machine;  Fig.  7,  a  side  elevation  corresponding  duct  the  rightward  and  leftward  movement  of 
to  Fig.  6;  Fig.  8,  a  magnified  sectional  plan  of  a  the  guide  blocks.  The  bow  shaped  frames  2 
part  of  the  machine  taken  on  line  C — C  (Fig.  6) ;  and  guide  blocks  1 1  and  12  slide  along  the  guide 
Fig.  9,  a  magnified  section  of  a  part  of  the  ma-  paths  3a  of  the  machine  frame  whereby  they  are 
chine  taken  on  line  D — D  (Fig.  6) ;  Figs.  10  and  35  kept  from  rocking. 

11,  elevations  of  the  apparatus  shown  in  Fig.  3  as  14  is  a  horizontal  lever,  one  end  14b  of  which 

it  appears  in  the  last  two  operations;  Fig.  12,  a  is  connected  to  the  central  guide  block  1 1  through 

magnified  section  of  the  oil  pressure  regulator;  the  medium  of  the  hanging  lever  15,  while  the 

Figs.  13-15,  diagrammatical  illustrations  show-  other  end  14a  is  supported  by  a  bearing  16  (Fig. 

ing  the  operations  of  the  oil  pressure  regulator;  40  1)  which  is  adjustably  prepared  to  move  along 

and  Figs.   16-18,  diagrammatical  illustrations  the  shoulder  of  the  machine  frame  3.  Namely, 

showing  rotation  of  the  crank  corresponding  re-  14a  is  the  supporting  arbor,  1 4b  connecting  arbor 

spectively  to  the  preceding  three  figures.  of  the  horizontal  lever  with  hanging  lever  and 

Referring  to  the  drawings  in  detail,  I  (Fig.  6)  15a  the  connecting  arbor  of  the  hanging  lever 

are  the  two  vertical  bow  saw  blades  provided  op-  *^  with  guide  block,  and  one  end  of  this  connecting 

positely  on  one  vertical  plane,  and  2  are  the  bow  arbor  1 5a  extending  to  the  vertical  guide  slot 

shaped  frames  to  which  the  blades  are  fixed  at  3c  (Fig.  1),  which  is  made  in  front  of  the  ma- 

both  ends.    3  (Fig.  1)  are  the  machine  frames  chine  frame,  is  connected  to  the  slide  piece  17 

which  maintain  the  bow  saw  frames  and  their  which  is  inserted  in  the  said  guide  slot,  so  that 

supporters  from  before  and  behind,  and  in  the  50  the  central  guide  block  1 1  is  allowed  the  vertical 

center  of  which  is  an  opening  5  into  which  the  movement  only.    14c  (Fig.  6)  is  the  guide  slot 

material  to  be  cut  off  is  inserted.    6  are  the  bolts  made  sidelong  in  the  lever  14  and  the  sliding 

holding  the  machine  frames  together.    7  and  8  piece  18  which  is  inserted  into  the  guide  slot  is 

are  respectively  the  receiving  seat  and  brace  connected  to  the  crank  1 9a  of  the  revolving  shaft 

which  hold  the  cutting  material  therebetween  at  65  19.   The  said  revolving  shaft  13  is  supported 
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by  the  bearing  20  (Fig.  3)  on  the  machine  frame 
and  is  made  revolving  by  means  of  the  motor 
27  through  the  medium  of  gears  21,  22  and  23, 
pulleys  24  and  25  and  belt  26  as  shown  in  Fig.  2. 
Therefore  by  the  revolving  of  the  revolving  shaft 
19  the  lever  14  (Fig.  6)  moves  up  and  down  and 
consequently  it  imparts  the  upward  and  down- 
ward motion  to  both  the  right  and  left  bow  saws 
through  the  medium  of  the  hanging  lever  1 5  and 
guide  block  1 1 . 

28  (Fig.  6)  is  an  oil  pressure  cylinder  fixed  to 
the  machine  frames  at  the  space  above  the  guide 
block  II,  having  two  pistons  29  therein,  each 
piston  rod  29a  is  connected  respectively  to  the 
guide  block  12  through  the  medium  of  the  con- 
necting rods  30  and  vertical  levers  31  which  are 
pivoted  to  the  fore  and  back  machine  frames 
at  the  axis  31a.  Therefore  simultaneously  with 
the  descending  start  of  both  saws,  the  pressure 
oil  is  fed  in  through  the  hole  or  aperture  in  the 
center  of  the  cylinder  28  so  as  to  push  the  pistons 
and  give  pressure  on  to  both  saws,  while  when 
the  bow  saws  start  ascending  the  pressure  oil  is 
forced  out  of  the  hole  or  aperture  in  the  center 
of  the  cylinder  and  instead  thereof  the  pressure 
oil  fed  in  through  the  holes  or  apertures  28b  at 
the  ends  of  the  cylinder  operates  on  the  pistons 
from  the  opposite  directions  giving  the  backward 
movement  to  the  saws  below. 

This  invention  also  provides  means  by  which 
the  edges  of  the  saw  blades  are  detached  a  little 
from  the  cut  face  of  the  material  but  not  allowed 
to  be  detached  or  to  retreat  further  when  the 
bow  saws  completing  sawing  operation  enter  into 
backward  movement,  whereby  avoiding  the  vio- 
lent shake  of  the  saws  and  at  the  same  time 
making  almost  entire  length  of  the  saws  perform 
the  cutting  operation  efficiently.  In  Fig.  5,  the 
cylinder  has  a  high  pressure  oil  aperture  28a  in 
the  center,  and  low  pressure  oil  apertures  28b  at 
both  ends,  of  the  cylinder  which  are  connected 
respectively  to  the  high  Dressure  pump  34  and 
low  pressure  pump  35  through  the  respective 
pipes  32,  33  and  these  pumps  are  operated  by 
means  of  proper  power  transmission  process 
(which  however  is  not  illustrated  in  the  present 
invention)  connected  with  the  shaft  of  the  pul- 
ley 24. 

The  low  pressure  oil  pipes  33  are  connected 
always  open  to  the  cylinder,  so  that  the  low  pres- 
sure oil  being  fed  in  to  the  cylinder  operates  the 
pistons  but  at  the  same  time  the  excess  oil 
escapes  into  the  oil  tank  36  through  the  safety 
valve  33a  and  pipe  33b.  The  high  pressure  oil 
pipe  32  is  not  connected  direct  to  the  high  pres- 
sure oil  pumo  34  but  the  same  is  connected  there- 
to through  the  regulator  37  and  oil  pipe  32a. 

Referring  particularly  to  the  construction  and 
function  of  the  oil  pressure  regulator  37,  in  the 
valve  chamber  37a  leading  to  the  high  pressure 
oil  pipe  32  are  prepared  valve  seats  37b,  37c  and 
plate  valves  38,  39.  The  plate  valve  38  is  always 
pressed  against  the  valve  seat  37b  by  the  spring 
40,  while  another  plate  valve  39  positions  a  little 
apart  from  the  valve  seat  37c  being  pushed  there- 
from by  the  spring  41,  in  which  case  the  central 
spring  42  is  designed  to  be  in  the  expanded  state 
not  to  act  on  the  plate  valve  39.  In  this  state 
of  condition  the  high  pressure  oil  flowing  into 
the  valve  chamber  37a  from  the  high  pressure 
pump  through  the  pipe  32a  is,  as  marked  by 
the  arrows  in  Fig.  13,  sent  towards  the  oil  pipe 
32  and  finally  flowing  into  the  central  part  of 
the  cylinder  28  pushes  the  pistons  forward  domi- 
nating over  the  pressure  of  the  counteracting 


low  pressure  oil  and  gives  necessary  pressure  to 
the  right  and  left  bow  saws  enough  for  their 
cutting  operation.    43  is  a  safety  valve  which 
the  excess  oil  in  this  case  pushes  open  and  flows 
5  out  of  it  through  the  pipe  44  into  the  oil  tank 
36.    By  rotating  the  screw  lid  45  the  strength 
of  the  spring  46  can  be  changed  and  so  the  safety 
valve  43  serves  to  control  the  force  of  the  oil 
pressure  which  operates  on  the  bow  saws.  Fur- 
10  ther,  the  plate  valve  38  carries  through  it  a 
valve  rod  38a  which  when  pushed  from  outside 
detaches  the  plate  valve  38  from  the  valve  seat 
37  and  the  inner  end  of  the  valve  rod  38a  col- 
lides with  the  other  valve  rod  39a  of  the  plate 
15  valve  39  and  until  such  collision  occurs  these 
plate  valves  38,  39  stand  in  the  state  of  being 
detached  from  their  seats.  In  this  case  the  high 
pressure  oil,  as  marked  by  arrows  in  Fig.  14, 
flows  upstream  from  the  cylinder  into  the  valve 
20  chamber  37a  and  passes  together  with  the  high 
pressure  oil  coming  from  the  pump  into  the  oil 
tank  36  through  oil  pipe  47,  with  the  consequence 
the  pressure  falls  so  much  that  the  pistons  are 
pushed  back  by  the  low  pressure  oil  in  the  cylin- 
25  der  and  during  such  time  the  bow  saws  move 
back  or  retreat  from  the  cut  faces  of  the  mate- 
rial to  be  cut  off.    However,  if  the  inner  end 
of  the  valve  rod  38a  pushes  the  other  valve  rod 
39a,  the  spring  41  is  compressed  and  the  plate 
30  valve  39  is  pressed  on  to  the  valve  seat  37c  and 
the  pressure  given  henceforth  to  the  valve  rod 
39a  pushes  the  spring  42  only,  as  the  valve  rod 
39a  slides  where  the  same  passes  loosely  through 
the  plate  valve  39.   On  this  condition  the  high 
33  pressure  oil  is  hindered  from  flowing  upstream 
from  the  cylinder,  so  that  the  pistons  do  not 
move  in  the  cylinder  and  the  backward  move- 
ment of  the  bow  saws  stops.    This  backward 
movement  of  the  bow  saws  begins  when  the  tap- 
40  pet  48  (Fig.  5)  pushes  the  projecting  end  secured 
to  the  left  of  the  regulator  37  by  means  of  the 
L  shaped  lever  49,  which  is  operated  if  the  cam 
carried  by  the  lever  revolving  shaft  19  touches 
the  roller  49a  secured  to  one  end  of  the  said 
45  lever  49.  Now,  Figs.  16-18  are  monogrammatical 
illustrations  corresponding  to  Figs.  13-15  and 
show  the  positions  where  the  crank  pin  1 9b  (Fig. 
4)  moves,  in  other  words,  Fig.  16  shows  that 
while  the  high  pressure  oil  operates  on  the  bow 
50  saws,  the  crank  pin  19b  moves  from  the  upper 
dead  point  A  to  the  lower  dead  point  B  and 
that  during  this  time  the  bow  saws  complete 
their  descending  stroke.    Fig.  17  shows  that 
while  the  low  pressure  oil  operates  on  the  bow 
55  saws  which  thereby  move  back  or  retreat,  the 
crank  pin  19b  moves  from  the  lower  dead  point 
B  to  the  next  point  C,  and  from  this  it  will 
be  seen  what  a  little  space  the  edges  of  the 
saw  blades  are  detached  from  the  cut  faces  of 
the  material  to  be  cut  off.    Fig.  18  shows  that 
while  the  bow  saws  are  being  counteracted  its 
backward  movement,  the  crank  pin  19b  returns 
from  the  point  C  to  the  original  point  A,  and 
from  this  it  will  be  noted  that  the  ascending 
C5  stroke  of  the  bow  saws  begins  already  in  their 
descending  state. 

Further,  the  present  invention  provides  means 
by  which  when  the  sawing  has  made  good  prog- 
ress and  both  the  right  and  left  saws  have  at- 
70  tained  the  central  part  of  the  material  to  be  cut 
off,  the  saws  are  designed  to  act  alternately  after 
they  have  come  within  a  certain  limit  of  con- 
tiguity, leaving  always  a  little  space  between 
the  two  blades,  in  order  that  the  saws  may  not 
75  collide  with  each  other.   For  instance,  as  shown 
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in  Fig.  10  and  11,  the  eccentric  discs  51  are  pro- 
vided as  against  the  upper  ends  of  both  the  right 
and  left  levers  31.  As  these  right  and  left  ec- 
centric discs  51  rotate  on  the  shafts  51a  entirely 
in  an  equipositional  relation,  when  the  eccentric 
discs  are  in  the  rotating  position  as  shown  in 
Fig.  10,  the  upper  end  of  the  left  lever  31  juts 
out  leftward  and  the  lever  pushes  the  left  bow 
saw  rightward  without  any  restraint  from  the  ec- 
centric disc  5 1 ,  while  the  right  lever  in  this  case 
is  restrained  from  jutting  out  its  upper  end  by 
the  eccentric  disc  and  the  right  saw  connecting 
to  this  lever  being  hindered  from  moving  forward 
is  kept  in  a  position  for  the  backward  movement 
or  retreat.  On  the  contrary,  however,  when  the 
eccentric  discs  51  are  in  the  rotating  position 
as  shown  in  Fig.  11,  the  levers  31  operate  en- 
tirely the  other  way  than  described  above,  that 
is,  the  left  bow  saw  is  hindered  from  moving 


forward  by  means  of  the  eccentric  disc,  while 
the  right  bow  saw  is  allowed  to  move  forward 
by  such  degree  as  required.  Therefore,  even 
when  both  right  and  left  bow  saws  come  near 

5  to  the  central  part  of  the  material  to  be  cut 
off,  the  collision  of  them  is  perfectly  avoided. 

The  gearing  for  these  eccentric  discs  is,  as 
shown  in  Fig.  1,  that  bevel  wheels  52  are  fixed 
to  the  shafts  51a  of  the  eccentric  discs,  which 

10  bevel  wheels  are  geared  to  another  bevel  wheel 
53  secured  to  the  horizontal  shaft  54  which  is 
supported  by  the  bearing  55  in  front  of  the  ma- 
chine frame.  This  horizontal  shaft  provides  still 
another  bevel  wheel  56  which  gears  to  the  other 

15  bevel  wheel  57  which  is  fixed  to  the  vertical 
shaft  58  to  the  upper  end  of  which  is  also  se- 
cured the  other  bevel  wheel  59  to  gear  to  the 
last  bevel  wheel  60  fixed  to  the  revolving  shaft  19. 

TAKAO  HASEGAWA. 
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In  industrial  gases  the  presence  of  oxygen 
causes  difficulties  mainly  if  these  gas-mixtures 
contain  ingredients  easily  reacting  with  oxygen 
as  for  instance  oxydable  olefins  and  similar 
chemical  compounds.  Mainly  at  the  gas  storing 
under  atmospheric  or  high  compressed  conditions 
these  gas-mixtures  may  suffer  an  essential  dim- 
inution of  their  value.  Numerous  propositions 
therefore  are  made  for  removing  the  undesired 
resting  content  of  oxygen  out  of  industrial  gases 
by  means  of  compounds  which  easily  react  with 
oxygen.  For  this  purpose  a  treating  with  red 
phosphor  is  known.  This  manipulation  involves 
however  the  danger  that  the  gas  mixtures  are  in- 
fected by  pieces  of  phosphor.  Furthermore  the 
rest  of  oxygen  may  be  removed  by  treating  the 
gas-mixtures  with  catalytic  substances  at  ele- 
vated temperatures.  For  this  purpose  tempera- 
tures are  used,  which  generally  depass  the  limit 
of  300°  C. 

Applicant  had  found  that  the  whole  oxygen 
out  of  industrial  gas-mixtures  may  be  removed 
completely  at  reduced  temperatures  by  treating 
these  gas-mixtures  with  finely  divided  metals  of 
the  eight  group  of  the  periodic  system  of  ele- 
ments. With  highly  activated  catalysts  of  this 
manner  the  oxygen  may  be  kept  away  already 
at  temperatures  below  200°  C  especially  between 
150-200°  C. 


A  very  high  activity  of  the  used  catalysts  may 
be  caused  by  an  addition  of  oxydes  of  the  second 
or  third  group  of  the  periodic  system  of  elements 
(metals  of  the  alkaline  earths  or  metals  of  the 

5  earth).  Oxydes  of  magnesium  or  thorium  have 
found  especially  useful.  A  very  fine  division  of 
the  catalytic  metals  may  for  instance  be  attained 
by  joint  precipitation  of  the  carbonates,  oxydes 
or  hydroxides  on  carriers  with  great  inner  sur- 

10  face  as  for  instance  on  diatomaceous  earth 
(kieselgur) .  Fitted  for  this  purpose  is  further- 
more a  joint  precipitation  of  the  compounds 
which  are  to  be  added  for  increasing  the  catalyst- 
activity. 

15  For  the  preparation  of  catalysts  with  high  ac- 
tivity highly  refined  solutions  of  the  metals  in 
question  (for  instance  Co,  Ni.Fe  and  other  metals) 
are  necessary.  Copper  is  very  pernicious  and  the 
percentage  of  this  metal  must  remain  below  0.1%. 

20  The  carriers  also,  as  for  instance  diatomaceous 
earth  (kieselgur)  or  carbonate  of  magnesium, 
which  is  especially  fitted  for  the  catalysts  in 
question  are  to  be  used  in  a  highly  refined  state. 
The  precipitated  metal  oxy-compounds  are  re- 

25  duced  to  metals  by  hydrogen  at  a  temperature 
ranging  for  instance  between  300°  C  and  higher 
temperatures.  It  is  advantageous  to  perform  the 
reduction  by  using  very  high  layers. 

FRIEDRICH  MARTIN 
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This  invention  relates  to  a  casing  for  gas  tur- 
bines. 

In  order  to  operate  a  turbine  of  this  class  at 
maximum  economy  the  actuating  fluid  must  have 
a  very  high  temperature.  The  part  of  a  gas  tur- 
bine subjected  to  greatest  stresses  is  of  course 
the  rotor  with  the  blades,  but  at  high  gas  tem- 
peratures the  casing,  too,  is  exposed  to  consid- 
erable straining  forces. 

It  is  the  c'oject  of  the  invention  to  provide  a 
casing  meeting  all  requirements  by  producing  it 
from  ceramic  materials  which  possess  remark- 
able strength  even  at  high  temperatures.  The 
economic  initial  pressures  of  a  gas  turbine  are 
as  a  rule  quite  low.  They  differ  according  to  gas 
temperatures  and  partial  efficiencies,  but  usually 
amount  to  approximately  3  to  4  atmospheres, 
so  that  in  view  of  the  resulting  low  stresses  the 
casing  may  be  made  of  ceramic  materials  with- 
out any  reinforcement. 

Such  an  arrangement  is.  however,  open  to 
ether  objections.  As  ceramic  materials  are  sen- 
sitive to  impact,  turbine  casings  made  therefrom 
can  be  easily  damaged  by  action  from  without. 
Furthermore,  the  outside  of  the  turbine  casing, 
due  to  the  high  gas  temperatures  prevailing  in- 
side, will  acquire  a  relatively  high  temperature, 
and  the  radiation  of  heat  will  therefore  be  con- 
siderable, unless  the  casing  is  carefully  insu- 
lated. 

In  further  accordance  with  the  invention  the 
ceramic  turbine  casing  is  therefore  surrounded 
by  two  or  more  steel  jackets,  and  the  hollow 
spaces  formed  between  the  jackets  and  the  cas- 
ing are  flown  through,  in  particular  order,  by 
a  portion  of  the  air  supplied  by  the  compresser 
to  the  combustion  chamber.  A  casing  of  this 
type  is  fully  suited  for  economically  operating 
turbines  with  gases  of  high  temperature. 

One  form  of  the  invention  is  illustrated  by  way 
of  example  in  the  accompanying  drawing  which 
shows  a  longitudinal  section  of  a  casing  accord- 
ing to  the  invention. 

A  drum  rotor  I  provided  with  moving  blades 
2  is  supported  by  a  shaft  4  by  means  of  inter- 
posed tubes  3.  Vanes  or  guide  blades  5  are  dis- 
posed in  a  casing  6  made  of  ceramic  material. 
The  actuating  gas  enters  the  turbine  through  a 


connection  7  and  passes  out  through  a  connec- 
tion 8.  The  casing  6  is  surounded  at  a  certain 
distance  by  a  protective  jacket  9  of  heat  resist- 
ant steel  which  is  enclosed  by  a  second  jacket 

■3  1 3  of  structural  steel.  Between  the  casing  6  and 
the  first  jacket  9  as  well  as  between  the  jackets 
9  and  iO  ribs,  not  shown,  may  be  arranged  so 
that  contact  is  made  only  at  a  few  points  to 
interfere  with  heat  conduction  from  the  casing 

m  to  the  ouiside,  whilst,  on  the  other  hand,  the 
casing  and  its  protective  jackets  are  reinforced. 

The'  portion  of  compressed  air  intended  for 
cooling  the  casing  6  is  guided  through  connec- 
tiens  il  into  the  hollow  space  formed  between 
the  jacket  10  and  jacket  9  and  then  enters  the 
space  between  the  jacket  9  and  the  casing  6.  In 
this  way,  the  coldest  air  will  be  found  at  the 
outer  circumference  of  the  turbine,  heat  radia- 
tion kept  down,  and  only  preheated  air  will  flow 

20  past  the  casing  6.  This  arrangement  prevents, 
moreover,  excessive  cooling  of  the  casing  6  and 
the  development  of  dangerous  thermal  stresses 
resulting  therefrom.  The  outer  steel  jacket  10 
acquires  only  a  low  external  temperature,  and 

-~>  a  relatively  slight  and  low-priced  insulating 
layer  12  will  therefore  suffice  for  reducing  heat 
losses  to  a  minimum.  The  cooling  air  heated  in 
the  turbine  passes  out  through  a  connection  13 
and  between  the  compresser  and  the  combus- 

30  tion  chamber  of  the  turbine  plant  is  returned  to 
the  air  curent  for  combustion  at  a  point  where 
equality  of  pressure  prevails  between  this  partial 
air  current  coming  from  the  enclosure  of  the 
turbine  casing  and  the  main  air  current  flowing 

35  from  the  compresser  through  an  air  preheater 
to  the  combustion  chamber.  This  is  possible 
without  trouble,  because  both  the  main  and  the 
partial  air  current  suffer  a  loss  in  pressure,  the 
first  one  in  the  preheater  and  the  other  one  in 

40  the  jackets  of  the  casing.  The  partial  air  cur- 
rent is  therefore  admitted  at  a  point  where  the 
drop  in  pressure  from  the  condenser  to  this  point 
is  equal  to  the  drop  in  pressure  occurring  in  the 
jackets  of  the  casing,  the  cross  sections  and 

45  quantity  of  the  partial  air  current  being  so  di- 
mensioned that,  as  much  as  possible,  equal  tem- 
peratures prevail  also  at  the  admission  point. 

ALFRED  SCHUTTE. 
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My  invention  relates  to  a  screw  gauge  provided 
with  calipers  which  are  formed  in  the  manner 
of  a  backsight  and  foresight  so  that  the  project- 
ing points  or  tips  of  these  backsight-like  and 
foresight-like  members  are  adapted  to  enter  into 
the  threads  of  a  threaded  body  to  be  measured. 

It  is  an  object  of  my  invention  to  provide  an 
improved  screw  gauge  of  this  kind. 

According  to  my  invention  the  bow  of  the 
screw  gauge  is  provided  with  an  exchangeable 
backsight-like  member,  which  can  rigidly  be  fixed 
to  the  bow,  and  with  a  displaceable  foresight-like 
member.  These  two  members  serve  for  catching 
in  the  threads  of  the  piece  of  work  to  be  measured. 
On  the  other  hand  the  bow  is  provided  with  a 
measuring  beam  which  is  arranged  for  influenc- 
ing the  position  of  said  displaceable  foresight-like 
member  and  which  is  provided  with  an  exchange- 
able tolerance-body,  for  instance  a  tolerance  ledge 
or  a  tolerance  thimble. 

By  providing  the  screw  gauge  with  an  ex- 
changeable tolerance  body  I  attain  the  advantage 
that  various  thread-diameters  and  kinds  of 
thread  can  be  measured  with  a  single  gauge, 
while  in  connection  with  the  exchangeable  toler- 
ance-body the  real  measure  or  size  as  well  as  the 
allowed  amount  of  variation  can  be  determined 
or  measured. 

In  the  drawings  affixed  to  this  specification  and 
forming  part  thereof  some  embodiments  of  my 
invention  are  illustrated  diagrammatically  by 
way  of  example. 

In  the  drawings 

Fig.  1  is  a  front  view  of  a  screw  gauge  according 
to  the  invention,  partly  in  section,  while 

Pig.  2  is  an  elevation  of  this  gauge. 

Fig.  3  shows  the  backsight  on  a  larger  scale, 

Pig.  4  is  a  front  view  of  the  backsight  according 
Lo  Pig.  3, 

Fig.  5  is  a  sectional  view  along  line  A — B  of 
Fig.  2  on  a  larger  scale,  while 

Fig.  6  is  a  similar  section  of  another  modifi- 
cation. 

Fig.  7  shows  the  tolerance  thimble  used  in  the 
modification  illustrated  in  Fig.  6. 

Referring  to  the  drawings  and  first  to  Figs. 
1-5,  the  screw  gauge  consists  of  the  following 
parts  which  are  necessary  for  a  full  understand- 
ing of  the  subject  matter  of  the  invention,  viz. 
of  a  bow  I,  a  backsight-like  member  2,  a  fore- 
sight-like member  3  and  an  outer  box  4  to  which 
the  bow  I  is  fixed  with  the  aid  of  the  set  screw  5. 
The  bow  1  is  provided  with  a  supporting  pin  6 
which  is  arranged  in  bow  1  free  for  displacement 
and  which  can  be  fixed  by  means  of  a  clamping 
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screw  7.  On  unscrewing  clamping  screw  7,  the 
supporting  pin  6  can  be  adjusted  and  it  serves 
thus  as  support  or  rest  for  the  piece  of  work  to 
be  measured  which  is  shown  in  Figs.  1  and  2  by 
dot  and  dash  lines. 

When  the  set  screw  5  is  unscrewed,  the  outer 
box  4  arranged  in  bow  I  can  be  displaced  in  lon- 
gitudinal direction  and  adjusted  and  locked.  In 
this  outer  box  4  is  arranged  a  bearing  8  for  sup- 
porting the  foresight  3.  This  bearing  8  can  be 
displaced  by  means  of  the  measuring  beam  9, 
which  cooperates  with  a  device  which  is  arranged 
in  the  handle  10  and  does  not  form  a  subject 
matter  of  the  present  invention. 

On  the  measuring  beam  9  is  arranged  a  toler- 
ance-body which  according  to  the  modification 
shown  in  Figs.  1,  2  and  5  consists  of  a  tolerance 
ledge  1 1  resting  in  a  recess  1 2  of  the  measuring 
beam  9,  as  illustrated  in  Fig.  5.  When  the  toler- 
ance ledge  II  shall  be  inserted,  a  cap  13  formed 
as  a  screw  is  unscrewed  for  instance  with  the  aid 
of  a  wrench  14  shown  in  Fig.  1  by  dot  and  dash 
lines;  the  tolerance  ledge  II  is  thereupon  in- 
serted in  the  recess  1 2  and  attached  to  measuring 
beam  9  by  again  screwing  on  cap  13. 

Before  a  threaded  body  15,  the  thread  of  which 
shall  be  measured,  is  inserted  in  the  gauge,  the 
measuring  beam  9  is  forced  into  the  lefthand  end 
position  shown  in  Fig.  1  by  pressing  against  the 
cap  13.  The  threaded  body  15  is  thereafter  in- 
serted so  as  to  rest  on  the  supporting  pin  6. 
Now  the  measuring  beam  9  is  released  and  under 
the  influence  of  a  spring  arranged  in  the  handle 
10  is  shifted  towards  the  righthand  side  out  of 
the  handle  10;  this  position  is  shown  in  Pig.  2. 
While  the  body  15  to  be  measured  lies  between 
the  backsight  2  and  the  foresight  3  with  a  very 
small  clearance  when  the  measuring  beam  9  is 
pressed  in  (Fig.  1),  the  piece  of  work  15  is  fairly 
caught  on  either  side  by  the  backsight  2  and  the 
foresight  3,  when  the  measuring  beam  9  is  shifted 
out.  The  measure  of  the  piece  of  work  and  its 
situation  with  regard  to  the  tolerance  field  14 
and  to  the  zero  line  can  be  read  from  the  result- 
ing position  of  the  measuring  beam  9  and  the 
tolerance  ledge  II,  respectively.  The  graduated 
field  on  the  tolerance  ledge  1 1  cooperates  with 
majk  16.  The  predetermined  measure  is  attained 
if  the  zero  mark  of  the  tolerance  ledge  1 1  coin- 
cides with  the  mark  16. 

After  the  tolerance  ledge  1 1  being  removed,  a 
tolerance  ledge  1 1  with  a  different  graduation  or 
with  a  different  range  of  tolerance  can  be  inserted 
in  the  recess  12,  so  that  a  single  screw  gauge  in 
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combination  with  several  various  tolerance  ledges 
results  in  a  great  number  of  gauges. 

According  to  the  modification  shown  in  Figs.  5 
and  6  the  tolerance-body  consists,  instead  of  a 
tolerance  ledge  II,  of  a  tolerance  thimble  1 7 
which  is  arranged  free  for  exchange  on  a  measur- 
ing beam  18  in  a  similar  manner  as  the  tolerance 
ledge  1 1,  viz.  with  the  use  of  a  cap  screw  13. 

The  tolerance  thimble  17  shows  for  instance 
four  scales  on  its  surface.  Three  of  these  scales 
19,  20  and  21  can  be  seen  in  Fig.  7,  while  the 
fourth  scale  22  is  situated  on  the  rearside  of  the 
tolerance  thimble  17.  To  this  end  the  tolerance 
thimble  1 7  is  provided  with  a  number  of  grooves 
23  or  indentations,  to  which  a  rigid  wedge  24  is 
coordinated  as  guiding  member.  The  tolerance 
thimble  17  can  be  removed  when  the  cap  screw 
13  has  been  unscrewed.  If  a  different  tolerance 
shall  be  employed,  the  removed  tolerance  thimble 
17  is  turned  by  a  corresponding  amount  and 


again  shifted  on  the  masuring  beam  18,  i.  e.  with 
a  groove  23  on  the  wedge  24,  whereupon  the  cap 
13  is  screwed  on,  so  that  the  gauge  is  now  ad- 
justed to  a  different  tolerance. 

Apart  therefrom  the  screw  gauge  provided  with 
a  tolerance  thimble  17  may  be  handled  in  the 
same  manner  as  described  with  reference  to  the 
first  example.  Both  modifications  make  use  of 
a  backsight  2  and  a  foresight  3  which  are  shown 
in  Figs.  3  and  4  on  a  larger  scale.  Backsight  and 
foresight  are  formed  as  bolts  25  and  26,  and  the 
backsight  2  or  its  bolt  25  is  arranged  in  a  bearing 
27  of  bow  I,  while  the  foresight  rests  in  the  bear- 
ing 8.  Backsight  2  and  foresight  3  are  each  pro- 
vided with  a  pin  28  which  secures  their  positions. 

I  wish  it  to  be  understood  that  I  do  not  desire 
to  be  limited  to  the  exact  details  of  construction 
shown  and  described,  for  obvious  modifications 
will  occur  to  a  person  skilled  in  the  art. 

R.  WILDERMUTH. 
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This  invention  relates  to  tracks  for  toy  vehi- 
cles, such  as  toy  automobiles,  and  has  for  its  prin- 
cipal object  to  devise  a  track  of  this  kind  which  is 
adapted  to  serve  for  toy  vehicles  of  which  one 
is  overtaking  the  other,  said  vehicles  including  5 
deflecting  devices  in  the  form  of  a  push-rod 
mounted  swingeably  about  a  fixed  point  of  each 
vehicle  and  adapted  to  deflect  the  vehicle  travel- 
ling at  higher  speed  from  its  direction  of  travel, 
when  overtaking  another  which  is  travelling  at  10 
smaller  speed  in  front  of  the  same.  In  order  to 
again  carry  the  vehicle,  after  having  overtaken 
the  other,  towards  the  elevated  rim  of  the  track, 
the  latter  is  inclined  in  direction  to  the  right- 
hand  side  with  respect  to  the  direction  of  travel.  15 

An  arrangement  of  this  kind  is  disclosed  and 
claimed  in  a  co-pending  application  for  U.  S. 
Patent,  filed  by  Walter  Minner  of  Erfurt,  Ger- 
many. 

According  to  my  invention,  now,  the  aforemen-  20 
tioned  track  and  toy  vehicles  are  arranged  in  a 
novel  manner  permitting  the  vehicles  of  being 
driven  at  varying  speed,  so  that  they  may  alter- 
nately overtake  each  other  in  such  a  manner  that 
at  a  time  the  one  vehicle  will  be  in  front  and  at  25 
some  other  time  in  the  rear  of  the  other  vehicle. 
By  this  novel  arrangement  there  is  created  the 
impression  of  an  automobile  race  in  which  case 
the  automobiles  alternately  overtake  one  another. 

In  order  to  attain  alternately  varying  speeds  of  r:0 
the  vehicles,  according  to  my  invention  each  ve- 
hicle is  further  provided  with  a  switching  device 
which  is  automatically  controlled  by  the  motion 
of  the  drive  and  acts  onto  the  axle  of  the  speed 
regulator.    This  switching  device  may,  for  in-  3.5 
stance,  consist  of  a  resiliently  mounted  lever,  pref- 
erably a  double-armed  lever,  controlled  by  a  cam- 
shaft fast  on  the  winding-up  axle  of  the  clock- 
work driving  the  vehicle,  said  lever  forming  a 
bearing  for  said  axle  and  disengaging  the  latter  40 
from  the  drive,  with  the  result  that  the  clock- 
work will  run  off  more  rapidly. 

In  the  accompanying  drawing  I  have  repre- 
sented an  example  of  the  track  and  the  vehicles 
constructed  in  accordance  with  my  invention.  45 
In  the  drawing,  Fig.  1  is  a  side-view  of  the  car- 
riage of  a  vehicle  together  with  the  clockwork 
driving  the  same,  Fig.  2  a  plan-view  taken  on 
Fig.  1,  Figs.  3  and  4  are  views  showing  details  of 
the  construction,  Fig.  5  is  a  partly  broken-away  50 
top-view  of  the  two  vehicles  at  the  moment  be- 
fore overtaking  on  a  straight  track  and  Fig.  6 
a  similar  view  of  the  two  vehicles  at  the  moment 
before  overtaking  on  a  curved  track. 

Referring  more  particularly  to  the  drawing,  65 


the  vehicle  is  driven  by  a  clockwork  including  a 
spring  c  which  may  be  wound-up  by  means  of 
the  winding-up  axle  I  mounted  rotatably  in  the 
frame  m  of  the  clockwork.  The  rear  axle  b  is 
being  driven  by  the  spring  c  in  known  manner 
by  way  of  an  intermediate  train  of  gear-wheels 
and  pinions.  The  rear  axle  may  be  rotated  at  a 
smaller  or  greater  speed,  when  the  regulator  axle 
q  is  disengaged  from  or  engaged  with  the  clock- 
work, respectively.  Said  regulator  axle  q  is 
mounted  at  the  end  of  a  double-armed  lever  p, 
which  on  its  part  is  mounted  swingeably  about 
the  axle  o.  The  latter  is  mounted  within  the 
frame  of  the  clockwork.  The  other  end  of  said 
double-armed  lever  p  is  controlled  by  means  of 
a  cam-shaft  n,  said  lever  being  pressed  by  action 
of  a  spring  against  the  periphery  of  said  cam- 
shaft. The  speed  regulator  axle  q  will  be  en- 
gaged with  the  clockwork,  as  shown  in  Fig.  3  and, 
accordingly,  the  vehicle  will  travel  at  a  smaller 
speed,  as  long  as  the  end  of  said  double-armed 
lever  p  is  resting  on  the  part  of  the  periphery  of 
said  cam-d'sk  with  the  smaller  diameter.  On 
the  other  hand,  the  speed  regulator  axle  q  will 
be  disengaged  from  the  clock-work  and  the  latter, 
accordingly,  rotate  at  a  time  at  a  smaller  and 
at  some  other  time  at  a  greater  speed,  when  the 
cam-disk  n  is  rotating  with  the  winding-up  axle 
I  by  action  of  the  spring  and  when  the  left-hand 
arm  of  the  double-armed  lever  p  rests  on  the 
part  of  the  periphery  of  the  cam-disk  with  the 
greater  diameter. 

As  shown  in  Fig.  5,  in  which  case  the  vehicles 
are  in  condition  just  before  overtaking  on  a 
straight  track,  the  fixed  push-rod  g  provided  in 
front  of  the  rear  vehicle  /  will  abut  against  the 
swingeable  push-rod  e  provided  in  the  rear  of 
the  front  vehicle  d. 

In  condition  of  overtaking  of  the  vehicles  on 
a  curved  track  as  shown  in  Fig.  6,  the  longitudi- 
nal axes  of  the  two  vehicles  form  an  angle  with 
each  other  and,  accordingly,  the  swingeable  le- 
ver e  at  the  end  of  the  front  vehicle  d  is  not 
given  a  swinging  motion,  but  pressed  towards  the 
right-hand  side,  when  the  push-rod  g  of  the  rear 
vehicle  /  is  abutting  against  the  swingeable  lever 
e  at  the  rear  end  of  the  front  vehicle  d. 

Preferably,  the  cam-disks  n  on  the  winding- 
up  axles  for  the  clockworks  of  the  vehicles  are 
displaced  against  each  other  by  an  angle  of  about 
ninety  degrees,  with  the  result  that  the  two  ve- 
hicles will  be  travelling  at  different  speeds.  The 
two  vehicles,  accordingly,  will  alternately  over- 
take each  other,  the  cause  proper  for  such  alter- 
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nate  overtaking  being  not  cognisable  to  the  ob- 
server. 

The  movable  deflecting  organ  may  be  pro- 
vided at  the  rear  end  and  the  fixed  deflecting 
organ  at  the  front  end  of  each  vehicle,  the  same  5 
as  in  the  construction  forming  part  of  the  afore- 
mentioned co-pending  application.  However,  the 
said  deflecting  organs  may  also  be  arranged  in 
the  opposite  way,  that  is  the  movable  deflecting 
organ  may  be  provided  at  the  front  end  and  the  10 
fixed  deflecting  organ  at  the  rear  end  of  the 
vehicle.    In  every  case  the  movable  deflecting 


organ  is  mounted  with  its  arm  e'  swingeably  about 
the  point  i  and  will  be  kept  in  position  of  rest  by 
means  of  a  spring  h.  On  the  other  hand,  the 
fixed  deflecting  organ  is  preferably  inclined  or 
provided  with  an  elevated  part,  so  that  during 
co-operating  with  the  movable  deflecting  organ 
of  a  second  vehicle  travelling  in  front  of  another 
vehicle  the  lateral  deflection  of  the  vehicle  travel- 
ling in  the  rear,  when  overtaking  the  vehicle 
travelling  in  front,  may  be  performed  with  a  mini- 
mum of  friction  or  other  obstruction. 

ERNST  HORN. 
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This  invention  relates  to  the  production  of 
mixed  structures,  foils,  filaments,  films  consist- 
ing of  polyamides  and  cellulose  or  cellulose  de- 
rivatives. 

The  so  called  polyamides  being  high  polymeric 
compounds  are  obtained  by  polycondensation  of 
bifunctional  compounds,  for  instance  by  polycon- 
densation of  w-amino  carboxylic  acids  with  more 
than  five  carbon  atoms  between  the  amino-  and 
carboxyl  groups  or  their  amide  forming  deriva- 
ties,  furthermore  by  polycondensation  of  aw-di- 
amines  with  four  and  more  atoms  between  the  two 
amino  groups  and  dicarboxylic  acids  or  their  func- 
tional derivatives,  such  as  esters,  acid  chlorides, 
lactams,  urethanes,  au-dihalogen  hydrocarbons. 
Their  properties  in  regard  to  solubility  make  it 
difficult  to  work  them  up  in  the  usual  way  by  dis- 
solving them  in  organic  solvents  at  ordinary  or 
slightly  increased  temperature.  It  is  possible  to 
form  the  polyamides  thermically,  on  account  of 
the  high  temperatures,  however,  this  is  connected 
with  many  technical  difficulties.  Moreover,  it 
was  found  necessary  to  give  a  further  treatment 
to  the  structures,  films,  foils  or  filaments  thus 
obtained,  in  order  to  attain  maximal  mechanical 
properties.  This  can  either  consist  in  a  cold 
drawing  process  (in  two  directions  vertical  to  each 
other)  which  is  always  connected  with  a  change 
in  the  thickness  of  the  structures,  or  in  a  further 
heat  treatment  at  temperatures  above  180°C.  All 
these  additional  measurements  render  the  work- 
ing-up  process  more  difficult. 

It  is  an  object  of  the  present  invention  to  pro- 
duce mixed  structures,  foils,  films,  filaments  and 
the  like. 

A  further  object  is  to  manufacture  said  struc- 
tures from  polyamides  and  cellulose. 

Still  another  object  is  to  produce  these  struc- 
tures from  polyamides  and  cellulose  derivatives. 

These  and  other  objects  will  become  apparent 
from  the  following  description. 

These  aforementioned  disadvantages  can  be 
eliminated  when  the  polyamides  are  worked  up 
together  with  cellulose  or  its  derivatives  being 
soluble  in  alkaline  media.  This  is  accomplished 
by  the  following  process.  The  polyamides  are  dis- 
solved in  acid  mediums  of  at  least  six-times  nor- 
mality, whereupon,  these  solutions  are  precipi- 
tated by  an  alkaline  medium  of  a  dissolved  cel- 
lulose or  cellulose  derivative,  if  necessary  after 
filtration.  The  polyamide  and  the  cellulose  par- 
ticles are  hereby  homogenously  mixed  with  each 
other  and  give  a  mixed  structure  of  excellent 
properties.  The  mixed  structures  consisting  of 
cellulose  or  cellulose  derivatives  have  compared 


with  the  pure  polyamide  structures  the  advantage 
of  showing  their  maximal  mechanical  properties 
immediately  after  the  removal  of  the  liquid,  so 
that  the  following  heat  treatment,  as  mentioned 

5  above,  is  not  necessary  anymore.  This  means  a 
considerable  technical  progress.  Furthermore  it 
must  be  mentioned  that  the  high  absorption  of 
water  of  for  instance  8-20  %  according  to  time  and 
temperature,  which  is  characteristic  for  the  poly- 

10  amides,  has  decreased  considerably  in  the  mixed 
structures  obtained  according  to  the  present  in- 
vention. Whereas  the  high  sensitivity  against 
water  limits  considerably  the  field  of  application 
for  the  polyamides,  the  mixed  structures  consist- 

15  ing  of  polyamides  and  cellulose  or  cellulose  de- 
rivatives are  useful  wherever  other  water-re- 
pellent substances  have  been  applied. 

As  seen  from  the  side  of  the  cellulose  or  its 
derivatives  the  mixed  structures  with  polyamide 

20  have  the  advantage  of  increased  flexibility,  higher 
stability  on  heating  and  better  dyeing  character- 
istics. The  following  examples  may  further  ex- 
emplify the  present  invention. 

Example  I 

For  the  manufacture  of  a  mixed  structure  in 
the  form  of  a  film  consisting  of  polyamide  and 
cellulose  glycolic  acid  there  are  dissolved  20  parts 
of  polyamide  of  a  medium  degree  of  condensation 

30  corresponding  to  a  K-value  of  about  35  (in  regard 
to  K-value  see  Cellulosechemie  13,73  by  Fikents- 
cher)  in  6  N  aqueous  hydrochloric  acid.  This  is 
precipitated  through  a  large  slot  in  a  precipitat- 
ing bath  consisting  of  a  solution  of  10  parts  cel- 

35  luiose  sodium  glycolate  in  80  parts  6  N  caustic 
soda.  The  precipitating  bath  flows  to  the  poly- 
amide solution  preferably  in  a  counter-current. 
The  film  obtained  on  the  place  of  the  entry  con- 
sists of  polyamide  and  cellulose  glycolic  acid. 

40  The  proportion  of  the  two  constituents  is  deter- 
mined by  the  proportion  of  the  alkaline  cellulose 
glycolic  acid  solution  to  the  polyamide  solution. 
If  a  mixed  film  being  rich  on  polyamide  is  desired, 
the  alkaline  precipitating  bath  will  be  used  in  a 

45  normality  smaller  than  6  N.  It  is  also  possible 
to  dilute  carefully  the  acid  polyamide  solution  up 
to  about  Vb  of  its  volume  with  water  and  to  work 
it  up  into  mixed  films  by  means  of  cellulose  gly- 
colic acid  as  described  above.   Also  the  reverse 

50  working  process,  namely  to  precipitate  the  cel- 
lulose derivative  in  a  precipitating  bath  consisting 
of  a  polyamide  solution  is  possible. 

Example  II 

55      A  polyamide  solution  according  to  Example  I 
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flows  through  the  inner  part  of  a  double-tube 
and  meets  at  the  opening  a  cellulose  solution 
in  ammoniacal  copper  oxide.  A  mixed  filament 
consisting  of  pclyamide  and  cellulose  is  obtained. 
The  mixed  filament,  the  shape  of  which  depends 
on  the  form  of  the  double-tube  or  of  the  nozzles 
is  characterized  compared  with  the  pure  poly- 
amide  filament  by  an  increased  stability  against 
water  even  then  when  the  cellulose  portion  re- 
mains below  that  of  the  polyamide.  The  manu- 
facture of  a  mixed  structure,  for  instance  in 
the  form  of  foils,  may  be  accomplished  also  in 
the  following  manner:  The  openings  of  the  poly- 
amide solution  and  of  the  alkaline  solutions  of 
cellulose  or  cellulose  derivatives  being  right  close 
to  each  other  are  conducted  in  water  or  in  2-4 
times  n  hydrochloric  acid  in  such  a  manner,  that 
mixing  of  the  solutions  and  consequently  forma- 
tion of  a  mixed  film  occurs. 


Instead  of  the  ammoniacal  copper  oxide-cel- 
lulose solution  a  solution  of  the  cellulose  ethers 
or  of  the  ether  carboxylic  acids  or  of  other  de- 
rivatives of  the  cellulose  being  soluble  in  alkali 

5  may  be  used.  Also  mixtures  of  these  solutions 
may  be  employed  as  precipitating  baths.  To 
make  use  of  different  polyamides  is  also  possible. 
By  changing  the  dose  of  the  polyamide  solution 
or  of  the  alkaline  cellulose  solution  there  is  a 

10  chance  of  varying  extensively  the  composition  of 
the  mixed  structures.  In  this  way  there  can  be 
obtained  for  instance  filaments  which  are  of  dif- 
ferent composition  in  different  zones.  On  ac- 
count of  the  different  dyeing  characteristics 

15  novelty  effects  on  such  fabrics  and  knitted  ar- 
ticles can  be  obtained. 

KURT  THINIUS. 
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It  is  known  that  potash  alum  in  crystals  with 
24  molecules  of  water  and  containing  45,56%  of 
water,  when  subjected  to  heat  melts  rapidly  at 
92°C  in  its  water  of  crystallization,  giving  origin 
to  a  most  mobile  liquid  which,  with  the  rising  of 
temperature,  becomes  gradually  viscid  and  forms 
a  sticky  mass  difficult  to  handle.  With  a  further 
rise  of  temperature,  the  parts  nearer  to  the  heated 
surface  dry  up  and  become  a  porous  or  spongy 
mass  which  constitutes  the  ordinary  burnt  alum. 
Finally,  at  about  500°,  the  sulphate  of  aluminium 
begins  to  dissociate  into  oxide  of  aluminium  and 
sulphuric-sulphurous  anhydride,  till  at  a  tem- 
perature of  about  1000°C.  the  dissociation  is  com- 
plete and  there  remains  only  a  mixture  of  potas- 
sium sulphate  and  of  aluminium  oxide. 

In  numerous  experiment  made  in  connection 
with  the  present  invention,  it  has  been  noted  that 
during  this  last  period  there  is  formed,  as  an 
intermediate  product,  also  certain  quantity  of 
potassium  bisulphate,  which,  owing  to  its  low 
melting  point  (about  200°C.)  flows  rapidly  out  of 
the  porous  mass  of  alum  and  is  absorbed  by  the 
refractory  material.  This  phenomenon  is  due  as 
was  already  proved  by  the  inventor,  to  the  fact 
that  the  alum,  a  very  bad  conductor  of  heat,  with- 
holds strongly  in  the  internal  part  of  its  mass  a 
certain  quantity  of  water  cf  crystallization  and, 
when  the  temperature  of  the  external  mass 
reaches  the  point  of  dissociation  of  the  aluminium 
sulphate  and  there  begins  to  form  sulphuric  an- 
hydride, the  latter,  in  contact  with  the  water  still 
present  in  its  interior  causes  the  formation  of 
sulphuric  acid,  which,  with  the  potassium  sul- 
phate with  which  it  comes  into  close  contact, 
foims  potassium  bisulphate  easy  to  melt. 

All  those  facts  partly  known  and  partly  in- 
vestigated into  and  explained  by  the  inventor 
render  particularly  difficult  and  complicated  the 
calcination  of  big  masses  of  potash  alum  on  an  in- 
dustrial scale. 


The  present  invention  purports  to  overcome 
such  difficulties  and  has  for  its  object  a  new 
process  for  the  dehydration  and  the  calcination 
of  potash  alum,  which  allows  of  the  industrial 

5  calcination  of  big  masses  of  said  alum. 

In  relation  to  the  previous  Italian  Patent  No. 
351.651,  the  potash  alum  may  be  obtained  in  most 
minute  crystals  by  provoking  its  crystallization  in 
a  stirring  apparatus. 

10  Such  minute  crystals  are,  under  this  process, 
subjected  to  drying  at  a  temperature  of  75°C, 
in  an  air  current  within  a  mixing  apparatus.  In 
consequence  of  the  drying  they  lose  about  30% 
of  water  within  the  space  of  5  to  6  hours,  where- 

15  by  they  are  transformed  into  the  salt  with  6 
molecules  of  water  of  crystallization,  which  salt, 
while  maintaining  its  powdery  structure,  no 
longer  melts  at  92°C. 

The  salt  may,  therefore,  be  subsequently  heated 

20  for  a  period  of  2  to  3  hours,  at  a  temperature  of 
250-300°C,  in  a  current  of  air  so  as  to  obtain  the 
complete  dehydration  of  the  alum.  Also  this  op- 
eration, as  the  preceding  one,  is  carried  out  by 
stirring  the  material  so  as  to  make  it  maintain  its 

25  initial  structure  of  loose  powder  and  to  facilitate 
the  complete  dehydration  of  the  alum. 

The  anhydrous  alum  is  then  brought  up  to  a 
gradually  increasing  temperature  until  it  reaches 
800-350°  in  a  period  of  6  to  8  hours,  the  material 

30  being  continuously  stirred  in  a  muffle,  while  pro- 
vision is  made  for  the  suction  of  the  sulphureous 
gases  in  order  to  facilitate  the  dissociation  of  the 
aluminium  sulphate. 
During  all  these  successive  operations  the  ma- 

3-  terial  retains  its  structure  of  loose  powder,  and 
thus  are  facilitated  both  the  dehydration  of  the 
alum  and  the  dissociation  of  the  aluminium  sul- 
phate. 

GINO  GALLO. 
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This  invention  relates  to  the  treatment  of  flax 
and  hemp  refuses  for  the  manufacture  of  cigar- 
ette papers.  More  particularly,  it  relates  to  the 
removal  incrustations  of  the  refuses. 

As  raw  material  for  the  manufacture  of  cigar- 
ette papers  flax  and  hemp  refuses  from  the  spin- 
ning mills  are  often  used.  These  fibres,  however, 
contain  considerable  quantities  of  strongly  col- 
ored incrustations.  These  incrustations  are  very 
objectionable  as  the  cigarette  papers  require  a 
uniform  whiteness.  Furthermore,  these  strongly 
lignified  incrustations  influence  the  qualities  and 
appearance  of  the  cigarette  papers  in  a  very  un- 
favorable sense. 

In  order  to  remove  the  incrustations  the  flax 
and  hemp  refuses  are  boiled  with  alkalis  or  earth 
alkai;s,  then  washed  and  ground.  As  the  linen 
and  hemp  fibres  are  attacked  by  the  alkaline  boil- 
ing process,  the  conditions  of  this  process  must 
be  very  cpreiully  selected.  On  the  other  hand 
this  careful  treatment  involves  that  at  least  one 
part  of  the  incrustations  will  remain  unchanged. 
The  further  removal  of  the  incrustations  which 
are  yet  present  after  the  alkaline  boiling  has 
proved  to  be  very  difficult.  Numerous  experi- 
ments were  carried  out  in  order  to  remove  these 
incrustations  by  multiple  chlorination  and  al- 
kaiinisation  steps. 

It  was  even  possible  to  succeed  with  this  pro- 
cedure; the  last  residues,  however,  could  thereby 
not  be  removed.  These  residues  remain  always 
as  brown  lignified  particles  in  the  pure  white 
fibre  materials,  even  after  repeated  strong  and 
extensive  hypochlorite  bleaching  treatments.  As 
already  mentioned  above  these  lignified  parts 
are  very  undesirable  in  the  manufacture  of  cigar- 
ette papers  as  they  tend  to  give  brown  spots  in 
the  final  paper. 

Now  I  have  found  that  if  the  fibrous  material 
is  treated  with  oxygen  evolving  substances  such 
as,  for  instance,  hydrogen  peroxide,  sodium  per- 
oxide, sodium  perborate,  perpyrophosphate  or  the 
like  the  incrustations  may  easily  be  removed 
without  causing  any  damage  with  respect  to  the 
solidity  of  the  material. 


In  carrying  out  my  invention  the  flax  and  hemp 
refuses  are  boiled  as  usual  with  alkalis  and  then 
subjected  to  rinsing  and  grinding.  After  the 
chlorination  process  the  treatment  with  oxygen 

5  is  carried  out  either  during  the  alkalinisation  or 
thereafter.  Should  the  material  possess  consid- 
erable amounts  of  incrustations  a  second  chlori- 
nation and  alkalinisation  may  be  inserted  just 
before  the  treatment  with  oxygen.    This  is  not 

10  necessary  if  the  impurities  of  the  fibrous  mate- 
rial are  only  insignificant.  In  the  latter  case 
the  treatment  with  oxygen  is  inserted  before  or 
during  the  bleaching  process.  The  temperature 
is  expediently  maintained  at  30  to  50 °C  during 

lo  the  treatment  with  oxygen  evolving  substances. 
Small  quantities  of  peroxygen  compounds,  such 
as  for  instance,  0.5  to  1.5%  are  sufficient  to  ob- 
tain a  perfect  removal  of  the  incrustations  after 
a  time  of  about  2  to  4  hours. 

20  The  working  up  of  the  material  is  carried  out 
in  a  known  way,  first  bleaching  with  hypochlo- 
rite. Thereby  I  have  made  the  surprising  obser- 
vation that  owing  to  the  preliminary  treatment 
of  the  linen  and  hemp  refuses  with  oxygen  evolv- 

25  ing  substances  only  one  third  of  the  otherwise 
used  quantity  of  chlorine  is  sufficient  to  obtain 
an  excellent  grade  of  whiteness.  After  the  sub- 
sequent washing  the  good  is  ground  in  special 
devices  and  brought  to  the  required  fineness. 

30  Afterwards  the  necessary  filling  materials  are 
added  and  the  fibrous  pulp  carried  into  the  paper 
mill  for  the  manufacture  of  cigarette  paper.  The 
cigarette  papers,  manufactured  according  to  my 
invention  are  uniformly  white  without  any  brown 

35  spots.  Furthermore,  my  invention  has  the  ad- 
vantage to  preserve  the  linen  and  hemp  fibres 
whereby  undesired  losses  of  strength  in  the  final 
process  are  avoided,  a  fact  which  is  very  im- 
portant for  the  thin  consistence  of  the  cigarette 

40  papers.  That  chlorine  is  also  saved  may  only  be 
just  mentioned. 

WILHELM  GARTNER. 
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This  invention  relates  to  a  method  for  prepar- 
ing cellulose  products  of  superior  quality  which 
may  be  used  for  the  manufacture  of  paper  and 
artificial  silk  products.  More  particularly,  it  re- 
lates to  a  process  for  bleaching  cellulose  in  its 
natural  state. 

Instead  of  cotton  linters  and  all  sorts  of  rags 
cellulosic  material  of  various  origin  may  be  used 
for  the  manufacture  of  qualified,  even  highly 
qualified  papers  as  well  as  for  the  manufacture  of 
special  artificial  silk  products.  It  is  necessary 
that  these  celluloses  are  of  a  superior  whiteness 
and  have  no  tendency  to  darken  subsequently; 
moreover,  the  cellulosic  material  must  have  a 
high  fibre  solidity.  In  the  production  of  artificial 
silk  the  cellulosic  material  should  consist  of  al- 
most pure  alpha  cellulose  and  should  be  able  to 
give  solutions  of  high  viscosity.  In  the  manu- 
facture of  Qualified  papers  as  well  as  of  special 
artificial  silk  products  it  is  therefore  important 
to  use  celluloses  with  a  superior  grade  of  purity, 
i.  e.  with  a  very  low  degree  of  incrustating  at- 
tendant substances. 

The  various  commercial  celluloses  are  far  from 
being  suitable  for  the  above  mentioned  purposes. 
By  prolonged  improvements  it  was,  however,  ap- 
proximately possible  to  adapt  their  qualities  to 
the  requirements  of  the  special  purposes.  Thus, 
for  instance,  the  cellulose  will  be  improved  by  a 
hot  or  cold  treatment  with  alkaline  solutions,  i.  e. 
the  grade  of  purity  will  be  increased,  and  above 
all  the  content  of  alpha  cellulose  enrichened. 
Chlorination  removes  the  incrustations  and  the 
desired  grade  of  whiteness  is  to  some  extent  ob- 
tained after  an  one  stage  or  multi  stage  bleach- 
ing process. 

The  progressive  improvement  of  the  cellulose 
by  increased  steps  of  treatment,  however,  causes 
the  disadvantage  of  a  greater  loss  of  fibres  as  well 
as  of  a  considerable  raising  of  the  expenses. 
Moreover,  the  solidity  of  the  fibres  will  be  weak- 
ened to  a  certain  extent  during  the  long  working 
process  whereby  especially  the  bleaching  treat- 
ment with  active  chlorine  exerts  a  harmful 
influence  on  the  purified  fibre.  The  at- 
tempt was  therefore  made  to  substitute  the  chlo- 
rine for  oxygen  evolving  means,  that  is  peroxygen 
compounds,  for  instance,  hydrogen  peroxide,  so- 
dium peroxide,  sodium  perborate  or  the  like.  The 
improvement  which  could  be  obtained  by  a 
bleaching  process  with  oxygen  was  surprising: 
the  fibre  was  not  attacked  and  had  a  high  grade 
of  whiteness  whilst  the  tendency  to  a  subsequent 
darkening  was  not  observed. 

The  treatment  with  oxygen  evolving  chemicals 
was  hitherto  carried  out  with  a  material  of  a 
definite  content  of  cellulose  of  5  to  8  percent  per 
unit  of  bath  liquid  equal  to  the  concentration  in 


bleaching  with  active  chlorine  in  a  hollander,  in 
stirring  vessels  or  bleaching  hollanders.  This 
treatment,  however,  has  the  disadvantage  that 
the  oxygen  absorption  takes  a  very  long  time  and 

5  that  in  consequence  thereof  extension  of  time  for 
this  process  is  necessary. 

Thorough  investigations  have  now  shown  that 
this  last  fact  is  due  to  the  extraordinarily  low 
concentration    of    the    peroxygen  compounds. 

10  This,  on  the  other  hand,  is  compulsorily  provoked 
by  the  low  content  of  cellulose  in  the  material 
which  must  be  used  in  this  method.  Now  I  have 
found  that  the  time  of  reaction  may  be  consider- 
ably shortened  if  the  fibrous  material  subjected 

15  to  a  treatment  with  peroxygen  compounds  has  a 
higher  content  of  cellulose.  It  is  thereby  even 
possible  to  make  the  process  run  continuously  if 
only  some  precautions  are  observed.  As  the 
treatment  is  usually  carried  out  with  an  alkaline 

20  reaction,  the  increased  concentration  at  the  same 
time  yields  to  an  increased  purification  of  the  cel- 
lulose. It  is  even  possible  to  increase  the  alkal- 
linity  to  such  a  degree  that  an  improvement  as  to 
an  improvement  of  the  alpha  cellulose  content  is 

2g  obtained.  It  is  therefore  possible  to  obtain  a 
superior  as  well  as  a  bleached  cellulose  in  one 
single  operation  step. 

In  carrying  out  my  invention  I  proceed  in  such 
manner  that  after  chlorination  and  alkalinisation 

30  the  cellulose  is  brought  to  a  cellulose  content  in 
the  material  of  over  10  percent,  for  instance,  by 
dehydration  with  a  cellular  filter,  by  centrifuging 
or  the  like.  After  leaving  the  dehydration  ap- 
paratus the  material  is  digested  with  the  neces- 

35  sary  chemicals  and  intimately  mixed,  if  neces- 
sary, with  the  addition  of  vapor  for  heating.  By 
a  suitable  conveying  agent  the  mass  is  continu- 
ously guided  through  receptacles  such  as  vats, 
boxes  or  the  like.    The  velocity  of  the  transpor- 

40  tation  is  expediently  adjusted  in  such  manner 
that  the  good  passes  through  the  vessel  during 
a  time  of  one  half  to  two  hours  in  maximo.  The 
subsequent  finishing  bleaching  treatment  is  car- 
ried out  as  usual,  whereby  the  amount  of  hypo- 

45  chlorite  necessary  for  the  attainment  of  a  definite 
bleaching  effect  is  but  considerably  decreased. 
Working  according  to  my  invention  has  the  ad- 
vantage that  the  process  for  the  manufacture  of 
superior  cellulose  is  remarkably  simplified  whilst 

50  the  characteristic  benefits  of  the  oxygen  bleach- 
ing treatment  are  distinctly  enhanced.  Besides  a 
high  grade  of  whiteness  the  thus  treated  fibres 
possess  figures  of  viscosity  which  are  2.5  to  3  times 
as  high  as  those  of  a  material  treated  with  chlo- 

5g  rine.  The  process  of  my  invention  is  easily  adapt- 
able to  celluloses  of  different  origin  and  to  any 
kind  of  boiling  treatment. 

WILHELM  GARTNER. 
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The  present  invention  relates  to  a  process  of 
treating  fibrous  materials  and  to  the  materials 
thus  obtained.  It  especially  relates  to  an  im- 
provement of  the  felting  properties  of  materials 
of  animal  origin. 

It  is  known  that  the  felting  properties  of  hair 
of  animal  origin  may  be  improved  by  treating 
it  with  compounds  of  polyvalent  metals,  if  de- 
sired, with  addition  of  wetting  agents.  The  ef- 
fect of  the  said  compounds,  however,  is  not  satis- 
factory and  cannot  be  compared  with  that  of 
mercury  salts. 

Now,  I  have  found  that  the  felting  properties 
of  fibrous  materials  of  animal  origin  may  be 
greatly  improved  by  treating  them  with  com- 
pounds of  polyvalent  metals  and  with  oxalkyia- 
tion  products  of  aliphatic  hydroxy  compounds  cf 
high  molecular  weight  or  of  phenols  substituted 
in  the  nucleus  by  hydrocarbon  radicals  of  high 
molecular  weight.  The  process  may  be  carried 
out  either  in  one  or  in  two  stages,  for  instance, 
by  first  treating  the  material  with  the  oxalkyJa- 
tion  product  and  then  causing  the  compounds 
of  polyvalent  metals  to  act  on  the  material  thus 
treated.  In  most  cases  it  is  possible  to  use  very 
dilute  solutions;  the  desired  effect  is  obtained 
already  at  ordinary  temperature,  by  heating  the 
action  is  accelerated.  The  fibrous  material  may 
be  subjected  to  any  additional  treatment,  for 
instance,  to  a  treatment  of  further  improving 
the  felting  properties,  to  a  moth-proofing  or 
bleaching  process.  An  especially  good  effect  is 
obtained  by  pre-treating  the  fibrous  material  of 
animal  origin  in  the  usual  manner  with  oxidizing 
agents. 

As  oxalkylation  products  there  may  be  named, 
for  instance,  reaction  products  from  ethylene 
oxide  and  alcohols  of  high  molecular  weight  such 
as  dodecyl  alcohol,  cetyl  alcohol,  octodecyl  alco- 
hol, oleyl  alcohol  and  naphthene  alcohols;  there 
may  also  be  used  industrial  alcohol  mixtures  ob- 
tained by  reduction  of  fats,  fatty  acids  or  fatty 
acid  mixtures  or  by  other  technical  processes. 
Instead  of  ethylene  oxide  there  may  also  be  ap- 
plied other  a./3-alkylene  oxides,  for  instance, 
propylene  oxide  or  glycide.  Instead  of  alcohols 
of  high  molecular  weight  there  are  also  suitable 
other  aliphatic  hydroxy  compounds,  for  instance, 
ethanol  amides  of  aliphatic  carboxylic  or  sul- 
fonic acids  of  high  molecular  weight.  Phenols 
substituted  in  the  nucleus  by  hydrocarbon  radi- 
cals of  high  molecular  weight  whose  oxalkylation 
products  obtained  by  means  of  a./3-alkylene 
oxides  may  be  used  in  the  present  process  are, 
for  instance,  butyl  phenols,  hexyl  phenols,  octyl 
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phenols,  especially  a.a.7.7-tetramethylbutylphe- 
nol,  dodecylphenol,  tetradecylphenols  or  commer- 
cial mixtures  of  phenols  obtained  by  condensa- 
tion of  phenol  or  cresol  with  alcohols,  olefines 
or  alkyl  halides.  For  instance,  there  may  be 
used  olefines  from  cracking  gases  or  the  poly- 
merization products  thereof  or  chlorination  prod- 
ucts of  high-molecular  aliphatic  hydrocarbons. 
It  is  also  possible  to  start  with  high-molecular 
alcohols  obtained  as  by-products  in  the  methanol 
synthesis  from  carbon  monoxide,  to  prepare 
therefrom  olefines  by  splitting  off  water  and  to 
condense  these  olefines  either  directly  or  after 
dimerization  with  phenol  or  cresol. 

As  polyvalent  metals  whose  compounds  are 
suitable  for  the  present  process  there  are  named, 
for  instance,  tin,  zirconium,  thorium,  uranium, 
thallium,  aluminium,  zinc,  copper,  titanium,  iron, 
bismuth,  cobalt,  cerium,  tungsten,  molybdenum, 
manganese,  nickel,  cadmium.  It  is  suitable  to 
use  the  water-soluble  salts  of  these  metals,  for 
instance,  the  chlorides,  sulfates  and  nitrates. 

The  following  examples  illustrate  the  inven- 
tion; 

( 1 )  Wool  felt  is  placed  for  2  hours  at  ordinary 
temperature  into  a  dilute,  acidified  solution  of 
hydrogen  peroxide.  The  material  is  then  dried 
at  80°  C-100°  C  and  soaked  for  2  hours  at  50°  C- 
60°  C  in  a  solution  containing  0.7%  of  the  reac- 
tion product  of  20-25  mols  of  ethylene  oxide  with 
sperm  oil  alcohol  and  0.5%  of  tin  salt.  The  ma- 
terial has  a  higher  tendency  to  felt  than  un- 
mordanted  material. 

(2)  Loose  felt  from  rabbit  hair  is  handled  for 
15  minutes  at  90°  C  in  a  solution  containing 
0.7%  of  the  reaction  product  from  6  mols  of  ethyl- 
ene oxide  and  1  mole  of  iso-octylphenol  and  0.7% 
of  tin  salt.  The  material  felts  better  than  a  cor- 
responding material  from  hair  mordanted  with 
mercury  salts. 

(3)  Loose  coney  hair  is  soaked  overnight  in  a 
solution  containing  1.4%  of  the  reaction  product 
from  20  mols  of  ethylene  oxide  and  1  mol  of  sperm 
oil  alcohol  and  2%  of  pink  salt.  The  material 
is  then  dried  at  80°  C-1000  C  and  felted.  The 
felt  shrinks  more  than  a  felt  from  hair  mordanted 
with  mercury  salt  and  felted  with  sulfuric  acid 
of  0.1%.  Instead  of  tin  chloride  there  may  also 
be  used  2.75%  of  thallous  sulfate. 

^4)  Felt  from  unmordanted  rabbit  hair  is 
soaked  overnight  in  a  solution  containing  1.5% 
of  the  reaction  product  from  15  mols  of  ethylene 
oxide  and  1  mol  of  the  ethanolamide  of  tallow 
fatty  acids  and  0.65%  of  tin  salt.    The  felt 
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shrinks  more  than  a  felt  from  hair  mordanted 
with  mercury  salt. 

(5)  Loose  rabbit  hair  is  turned  for  15  minutes 
in  a  solution  of  6%  of  aluminium  chloride  and 
35%  of  the  reaction  product  from  25-30  mols  of 
ethylene  oxide  and  oleyl  alcohol.  The  material 
is  then  dried  at  80°  C-1000  C  and  felted.  The 
material  has  a  very  good  tendency  to  felt. 

(6)  Loose  hares  hair  is  treated  for  45  hours  at 
ordinary  temperature  with  a  solution  containing 
0.35%  of  the  reaction  product  from  20-25  mols 
of  ethylene  oxide  and  sperm  oil  alcohol  and  4% 
of  nitric  acid  (specific  gravity  1.4).  The  ma- 
terial is  then  centrifuged  and  dried  at  80°  C. 
After  drying,  the  hair  is  handled  for  2  hours  at 
50°  C-60°  C  in  a  solution  containing  0.35%  of  the 
reaction  product  from  25-30  mols  of  ethylene 
jxide  and  oleyl  alcohol  and  0.6%  of  tin  salt.  On 
felting,  the  material  shrinks  much  more  than  a 
material  mordanted  with  mercury  salt. 


(7)  Coney  hair  is  soaked  for  12  hours  at  room 
temperature  in  a  solution  containing  per  liter  20 
grams  of  the  reaction  product  from  12' mols  of 
ethylene  oxide  on  1  mol  of  dodecylphenol  and  20 

5  grams  of  thallous  sulfate.  The  material  is  then 
centrifuged  and  dried  at  80"  C.  For  felting  a 
solution  is  used  which  contains  per  liter  10  grams 
of  the  above  mentioned  phenol  derivative  and  1 
gram  of  sulfuric  acid. 

10  (8)  Hares  hair  is  soaked  for  15  minutes  at 
80°  C-90°  C  in  a  solution  containing  per  liter  10 
grams  of  the  reaction  product  from  25-30  mols 
of  ethylene  oxide  and  1  mol  of  oleyl  alcohol  and 
25  grams  of  zirconium  oxychloride 

15  fZr.OCl2+8H20) 

The  material  is  centrifuged  and  dried  at  80°  C. 
By  using  the  mordant  solution  also  on  felting  the 
felting  process  is  greatly  enhanced. 
20  HERMANN  HAAKH. 
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My  invention  relates  to  a  material  simulating 
fabric  or  such  like  woven  textiles,  but  which  ma- 
terial has  been  manufactured  from  stockinet  or 
tricot  or  such  like  knitted  goods  or  knit-wear  in 
general.  My  invention  relates  also  to  a  process 
of  producing  such  fabric  simulating  material,  and 
to  garments  made  therefrom. 

One  object  of  my  invention  is  to  produce  a 
material  simulating  fabrics  or  such  like  woven 
textiles  from  tricot  or  knit-wear,  thus  obtaining 
materials  which  have  a  certain  degree  of  elas- 
ticity and  being  suitable  for  being  used  in  the 
clothing-industry. 

The  material  according  to  my  invention  has 
the  appearance  of  woven  textiles,  and  especially 
that  of  cloth,  and  is  easily  workable.  Garments 
made  from  the  material  according  to  my  inven- 
tion fit  very  well  and  are  very  comfortable  in 
wearing. 

According  to  my  invention  tricot  or  stockinet 
or  such  like  knitted  materials  or  knit-wear  are 
fulled  and  then  stretched  and  are  further  sub- 
jected to  known  treatments.  The  fulling-opera- 
tion  may  be  applied  to  the  tricot  or  knitted  ma- 
terial in  the  well  known  tubular  form  after  which 
the  material  is  washed  and  cut  in  the  length  of 
the  tube  and  afterwards  stretched. 

I  prefer  to  full  in  such  a  way  that  the  length 
and/or  the  width  is  decreased  more  than  20%, 
e.  g.  40-50%,  and  thereupon  the  stretching  is 
carried  out. 

A  further  advantage  of  my  invention  is  that 
the  danger  of  tearing  is  much  less  than  with 
ordinary  woven  textiles,  as  the  material  accord- 
ing to  my  invention  does  not  possess  warp  and 
weft. 

In  my  specification  and  claims  the  words  "tri- 
cot", "stockinet",  "materials  of  the  tricot-class", 
"knitted  goods"  and  "knit-wear"  are  intended 
to  cover  the  materials  produced  by  means  of 
circular  knitting  machines,  circular  knitting- 
machines  with  spring  needles,  or  with  beard 
needles,  warp  knitting  looms,  flat  knitting  ma- 
chines, the  Maratti-machine  and  such  like  ma- 
chines or  looms. 

In  order  to  elucidate  my  invention  the  follow- 
ing example  is  given,  which  is  not  intended  to 
limit  the  scope  of  protection. 

Tricot  or  such  like  knitted  material  in  tubular 
shape  is  fulled  in  a  fulling-trough  or  fulling-ma- 
chine,  e.  g.  by  means  of  a  solution  of  Marseilles- 
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soap,  at  25°  C  during  1  or  2  hours.  The  duration 
and  the  other  conditions  of  the  fuller-reaction 
are  controlled  in  connection  with  the  degree  of 
fullness  requu-ed.  The  addition  of  the  soap  solu- 
tion is  carried  out  preferably  during  the  material 
s  running  in  the  machine. 

The  rims  of  the  piece  are  stitched  together  as 
usual  and  the  piece  is  applied  onto  the  reel.  As 
soon  as  the  piece  is  moist  throughout  it  is  allowed 
to  run  in  the  machine  for  another  period  of  about 
1  to  2  hours.  The  length  of  the  piece  has  now 
been  diminished  by  40  till  50%  and  the  width  by 
25%  or  more.  Thereupon  the  piece  is  washed 
with  lukewarm  water  (25-30°  C.)  till  the  soap 
solution  has  been  removed  well.  Finally  the  ma- 
t  i  al  is  centrifuged  till  air-dry,  laid  down  fiat 
ur  roiled  up  and  cut  lengthwise. 

The  material  treated  as  described  is  tightened 
and  dried.  After  being  stretched  to  the  desired 
degree,  the  material  is  sheared  once  or  several 
in  es  till  it  is  sufficiently  smooth.  Thereupon  it 
is  dec.itated,  e.  g.  with  steam.  The  temperature 
s  regulated  in  accordance  with  the  desired  prop- 
erties of  the  material.  The  material  can  be  made 
free  of  shrinkage  and  pressed.  If  desired  the 
material  is  subjected  to  roughening  in  order  to 
obtain  a  so-called  "loden"  appearance. 

By  applying  the  process  according  to  my  in- 
vention to  tricot  obtained  by  means  of  the 
Maratti-machine,  i.  e.  to  tricot  in  a  tubular  shape 
with  a  circumference  of  e.  g.  176  cm  the  shrink- 
age is  carried  out  till  about  125-130  cm.  Stretch- 
ing is  carried  out  in  such  a  way  that  the  final 
circumference  is  about  135-140  cm. 

It  is  possible  to  stretch  further  dependent  on 
;  he  degree  of  fulling.  Strong  stretching,  how- 
ever,  will  diminish  the  "fabric-effect"  and  also 
the  thickness  of  the  final  product. 

I  prefer  to  dry  the  material  when  in  a  stretched 
condition,  which  is  the  best  technical  method. 
However,  this  is  not  necessary  and  very  sensible 
materials  should  be  stretched  first,  then  dried  in 
a  loose  condition,  after  which  it  is  stretched  again, 
e.  g.  on  rollers. 

The  material  obtained  according  to  my  inven- 
tion is  very  suitable  for  making  garments  for 
gentlemen,  ladies  and  children,  these  garments 
combining  the  favourable  properties  of  tricot  with 
the  appearance  of  woven  textiles. 

LAMBERTUS  te  STRAKE. 
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Machines  are  known  for  making  shoes,  par-  ing  a  diameter  four  times  as  large  as  the  counter- 

ticularly  tacking  machines.    With  these  known  wheel  arranged  at  the  driven  half  of  the  cou- 

machines  the  shoe  is  guided  so  that  the  work-  pling.    Each  complete  revolution  of  the  driven 

ing  part  moves  continuously  from  the  one  side  half  of  the  coupling,  therefore,  corresponds  to  a 

of  the  shoe  round  the  tip  to  the  other  side  of  5  quarter  of  a  revolution  of  the  switching  shaft, 

the  shoe.    This  manner  of  guiding  the  shoe  is  The  throwing-in  of  the  coupling  for  performing 

not  applicable  in  the  case  of  tacking  machines  the  four  successive  partial  revolutions  of  the 

with  a  punching  device.  switching  shaft  may,  for  example,  be  effected  by 

The  invention  relates  to  a  shoe-tip  tacking  means  of  a  controller  wheel  driven  from  the  aux- 
machine  with  a  shoe  support  moved  by  the  ma-  10  iliary  shaft  and  acting  via  stops  upon  the  con- 
chine  drive.  The  invention  consists  therein  trol  rods  of  the  coupling.  For  controlling  the 
that  the  machine  is  provided  with  a  punching  transport  and  for  engaging  the  drive  of  the  shaft 
device  and  that  the  shoe  support  is  controlled  by  of  the  tool  head,  a  cam  is  arranged  on  the  switch- 
an  auxiliary  shaft  rotated  alternately  to  the  ing  shaft.  This  cam  is  provided  at  the  bottom 
right  and  to  the  left  so  that  the  tacking  and  15  with  two  equal  curves  displaced  by  180  degrees 
punching,  commencing  at  the  shoe-tip,  is  first  with  respect  to  each  other,  their  optional  use 
effected  towards  the  one  side  of  the  shoe,  where-  making  it  possible  to  commence  the  transport  of 
upon  the  tools  are  stopped  and  the  drive  of  the  the  shoe  either  to  the  left  or  to  the  right.  For 
auxiliary  shaft  is  disengaged,  the  shoe  support  producing  the  forward  feed,  it  is  advantageous 
returning  to  the  initial  position,  and  when  the  20  to  use  a  link  drive,  which  is  moved  from  the 
machine  is  started  again,  the  auxiliary  shaft  is  shaft  of  the  tool  head  and  thereby  drives  the 
driven  in  opposite  direction  and  the  other  side  auxiliary  shaft  with  the  shoe  support  intermit- 
of  the  shoe  is  worked.  The  machine  makes  it  ting  at  regular  intervals.  By  reversing  the  link, 
possible  to  tack  the  front  of  the  shoe,  commenc-  the  forward  feed  is  changed  from  left  hand  to 
ing  at  the  tip,  in  one  single  automatically  effect-  25  right  hand  motion.  The  coupling  rods,  which 
ed  operation  with  simultaneous  punching,  avoid-  are  controlled  from  the  machine  for  engaging  the 
ing  damaged  goods  usually  occurring  in  manual  drive  of  the  shaft  of  the  tool  head,  are  provided 
guiding,  relieving  the  operator,  and  ensuring  that,  with  a  lever  operated  by  the  hand  or  the  foot, 
apart  from  proper  stretching  of  the  leother,  the  whereby  optional  stopping  of  the  machine  drive 
punching  is  effected  at  equal  distances  from  the  30  is  made  possible,  in  order  to  be  able  to  thus  in- 
edge  of  the  shoe,  the  distances  between  the  terrupt  the  tacking  work  at  any  time, 
punched  holes  are  approximately  equal,  and  that  A  constructional  form  of  the  subject  of  the 
the  working  of  the  leather  on  to  the  edge  of  the  invention  is  illustrated  by  way  of  example  in  the 
last,  the  punching,  and  the  shifting  are  effected  accompanying  drawing  in  which: 
in  a  perfect  manner.  :?.->     Fig.  1  is  a  total  view  of  the  gear, 

Another  feature  of  the  invention  is  that  the  Figs.  2  and  2a  are  a  side  view  and  a  diagram 

auxiliary  shaft,  after  each  complete  revolution,  of  the  transporting  device, 

controls  an  automatically  disconnected  coupling.  Fig.  3  is  a  side  view  of  the  changing-over  and 

whose  driven  part  upon  each  revolution  causes  a  coupling  device, 

partial  rotation  of  the  steering  shaft,  controlling  40     Figs.  4  to  6  show  the  transport  guiding  and  the 

the  shoe  transport  and  the  engagement  of  the  transport  pulley  driven  thereby, 

tacking  and  punching  device,  corresponding  to  Figs.  7  to  8  show  a  blocking  device  for  the 

one  of  the  several,  for  example  four,  partial  mo-  transport  pulley,  and 

tions  of  the  shoe  support.  Thus  it  is  attained  Figs.  9a  to  9c  are  partial  views  of  the  shoe, 
that  all  operations  of  the  machine  are  positively  45  The  V-belt  pulley  40,  which  is  rigidly  con- 
performed  in  correct  succession,  without  requir-  nected  with  the  driven  pulley  39,  runs  loosely  on 
ing  special  manipulations.  Therefore,  the  ma-  the  shaft  33  of  the  tool  head  and  drives  the 
chine,  when  started,  moves  the  shoe  support  in  coupling  pulley  41  which  is  mounted  on  the 
such  a  manner  that  the  shoe,  from  its  position  bolt  42.  The  pulleys  39,  40,  41  are,  therefore,  in 
of  rest,  first  performs  a  movement  to  the  left,  50  continuous  rotation,  even  when  the  machine  it- 
then  returning,  moving  to  the  right  and  return-  self  is  not  engaged  for  operation.  The  toothed 
ing  again.  wheel  45,  which  is  rigidly  connected  with  the 
The  switching  shaft  is  connected  with  the  coupling  part  44,  engages  the  toothed  wheel  46 
driven  coupling  part  by  a  pair  of  toothed  wheels,  attached  to  the  shaft  47,  the  diameter  of  the 
the  toothed  wheel  on  the  switching  shaft  hav-  55  toothed  wheel  46  being  four  times  as  large  as 
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that  of  the  toothed  wheel  45.  The  cam  48  is 
also  rigidly  mounted  on  the  shaft  47,  whereas 
the  cams  49  and  50  may  be  shifted  on  the  shaft 
47  in  its  longitudinal  direction  by  the  hand  le- 
ver 51,  in  order  to  bring  the  rolls  52  or  53  of  a 
control  lever  54  optionally  into  engagement  with 
the  gear  groove  41'  of  the  cam  49  or  50'  of  the 
cam  50. 

The  arm  34a  of  the  lever  54  causes  via  the 
rod  56  (Fig.  2)  the  reversal  of  a  transporting  and 
blocking  device  for  the  motion  of  the  shoe,  which 
will  be  described  hereinafter,  to  left  band  or  right 
hand  rotation.  The  double  arm  54&  of  the  con- 
trol lever  54  serves  to  control  a  coupling  pro- 
vided between  the  shaft  33  of  the  tool  head  and 
the  continuously  rotating  pulley  39.  For  this  pur- 
pose, it  carries  two  links  57  and  58  (Fig.  2), 
whose  slots  surround  the  bolt  59  of  a  releasing 
lever  69.  This  releasing  lever  is  connected  by  a 
bolt  61  with  a  steering  rod  62,  linked  to  the  frame 
13  by  the  bolt  63  and  drawn  towards  the  frame 
by  the  spring  64.  Also  linked  to  the  bolt  SI  is 
the  rod  65,  which  is  connected  to  a  pedal  66. 
The  releasing  lever  60  is  controlled  by  a  control 
lever  54  via  one  of  the  links  57  or  58  in  order  to 
press  the  releasing  rod  68  via  the  arm  60a  ?nd 
the  catch  S7  in  upward  direction.  Thereby  the 
coupling  (not  illustrated)  connecting  the  shaft 
33  of  the  tool  head  with  the  continuously  rotat- 
ing driving  pulley  39  is  thrown  in.  The  shaft  33 
carries,  besides  the  usual  cams  for  the  tacking 
tools  and  the  punching  device,  a  further  cam  69, 
moving  the  reversible  shoe  transport  mentioned 
above  by  the  arm  54a  via  the  angle  lever  70 
and  the  rod  71,  with  the  aid  of  the  transport 
pulley  72  rigidly  mounted  on  the  shaft  21. 

Fixed  to  the  shaft  21  is  the  toothed  wheel 
105  engaging  a  controller  wheel  158  fixed  to  the 
shaft  107  and  provided  with  a  fixed  stop  I  IS  and 
two  adjustable  stops  114  and  115.  The  spring 
boxes  108  of  the  shaft  107  with  the  bolts  IG9 
receive  pre-tensioned  torsional  springs  i  1 0  and 
III.  In  the  position  of  rest,  i.e.  in  the  initial  posi- 
tion of  the  shafts  1 07  and  2 1  and  at  the  same  time 
of  the  shoe  support  3  both  spring  legs  1 1 0a  and 
Ilia  lie  on  the  stationary  supporting  bolt  If 3. 
If  the  shaft  107  is  moved,  for  example,  in  anti- 
clockwise direction,  which  amounts  to  a  steering 
to  the  left  of  the  shoe  support  3,  the  tension  of 
the  spring  1 1 1  is  increased,  whereas  the  spring 
leg  I  ICa  of  the  spring  S IC  moves  away  from  the 
supporting  bolt  113,  so  that  this  spring  becomes 
ineffective.  If,  on  the  other  hand,  the  shaft  107 
is  moved  in  clockwise  direction,  the  shoe  support 
being  steered  to  the  right,  the  spring  1 1 0  is  fur- 
ther tensioned  and  the  spring  1 1 1  becomes  in- 
effective. The  spring  110  or  II!,  whichever  is 
tensioned,  serves  to  retain  the  shoe  support  3, 
as  well  as  the  switching  and  reversing  elements 
connected  therewith,  in  the  initial  position  or  to 
return  them  into  the  position  of  rest. 

The  automatic  throwing  in  of  the  coupling  be- 
tween the  pulleys  41  and  44,  shifted  after  each 
revolution  of  the  pulley  4!,  is  effected  from  the 
controller  wheel  I0G.  The  star  lever  1 18  mounted 
on  the  bolt  1 17  (Fig.  3)  co-operates  with  the 
stops  1 14,  115,  and  1 1 6  of  the  controller  wheel  I  OR, 
the  switching  lever  l!9  being  linked  as  a  fork  to 
the  star  lever  118  transverse  to  the  longitudinal 
axis  of  the  bolt  117.  The  spring  120  (Fig.  1) 
keeps  the  switching  lever  119  out  of  the  path  of 
the  stop  116  and  in  contact  with  a  plate-shaped 
widening  of  the  angle  lever  121,  which  is  con- 
nected by  the  rod  122  with  the  lever  123  (Fig.  3) 
oscillating  about  a  stationary  bolt.  This  lever  1 23 


is  controlled  by  the  bolt  124  of  the  toothed  wheel 
48.  The  star  lever  1 18  lies  with  its  one  arm  1 18a 
in  the  path  of  the  stops  1 1 4  and  1 1 5  of  the  con- 
troller wheel  103  and  carries  links  125  and  1 26 

5  linked  to  its  two  other  arms.  The  links  enclose 
with  their  slots  the  bolt  127  of  the  interrupter  128 
controlling  the  coupling  lever  132  and  therewith 
the  coupling  bolt  43  of  the  pulleys  41  and  44  via 
the  interrupting  latch  129  of  the  lever  130  and 

10  the  rod  131. 

The  parts  described  so  far  operate  as  follows: — 
After  the  shoe  I  has  been  placed  on  the  shoe 
support  in  its  central  position  shown  in  Fig.  9a, 
the  coupling  pulley  41  is  connecter  by  the  bolt 

13  43  with  the  coupling  pulley  4 1  with  the  a<d  of  the 
pedal  128a  (Fig.  3)  via  the  levers  123,  130,  132, 
whereby  the  toothed  wheel  is  caused  to  make 
one  revolution.  Consequently,  the  shaft  47 
performs  a  quarter  of  a  revolution  by  90  degrees, 

•_>ri  i.e.  its  first  partial  revolution.  In  the  illustrated 
position  of  the  lever  51,  the  lever  54  is  thereby 
oscillated  by  the  curved  groove  49'  of  the  cam  49 
into  the  position  I  (Fig.  2),  whereby  its  arm  54a 
also  brings  the  transport  guide  8S  into  the  posi- 

25  tion  I.  At  the  same  time,  the  link  58  lifts  the  re- 
leasing rod  68  via  the  lever  GO,  so  that  the  shaft 
33  of  the  tool  head  is  coupled  with  the  continu- 
ously rotating  pulley  39  and  is  caused  to  move.  By 
means  of  the  curved  groove  69'  of  the  cam  69, 

30  the  snoe  support  is  turned  via  the  transporting 
and  feeding  device,  which  will  be  described  here- 
inafter, and  the  other  cams  mounted  on  the  shaft 
33  control  the  tacking  and  punching  tools  for 
tacking  the  shoe  from  the  centre  of  the  tip  to- 

35  wards  the  left  side.  During  this  time,  the  toothed 
wheel  105  of  the  shaft  21  turns  the  shaft  107 
(Fig.  3)  with  the  controller  wheel  136  in  anti- 
clockwise direction  until  the  stop  114  comes  into 
contact  with  the  switching  arm  1 18a  of  the  star 

40  lever  118  and  oscillates  the  latter  about  the  bolt 
1 17,  whereby  the  link  125  moves  the  lever  128  so 
that  the  coupling  4 !  to  44  is  thrown  in  again. 

In  the  now  effected  second  partial  revolution  of 
the  control  shaft  47,  the  lever  123  is  pressed  down 
by  the  bolt  124  and  brings  the  switching  lever  119 
via  the  pressing  red  122  and  the  lever  121  (Figs. 
1  and  3)  into  the  range  of  action  of  the  stop  bolt 
1 16  of  the  control  wheel  106.  At  the  same  time, 
the  lever  54  (Fig.  2)  is  guided  by  the  curved  groove 

50  49'  back  into  its  central  position  M.  Therefore, 
the  double  arm  54b  releases  the  lever  60,  so  that 
the  releasing  rod  63  falls  off  and  the  coupling  be- 
tween the  pulley  39  and  the  shaft  33  of  the  tool 
head  is  disconnected.   When  the  shaft  33  comes 

55  to  rest,  the  tacking  and  punching  tools  and  the 
transporting  device  are  stopped.  Upon  bringing 
the  transport  guide  86  into  its  central  position 
again  by  the  arm  54a,  the  blocking  89  to  96  (Fig. 
7)  which  will  be  described  later  on,  is  released. 

B0  After  the  blocking  has  been  removed,  the  shaft 
107  and,  therefore,  the  shoe  support  3  return, 
owing  to  the  action  of  the  tensioned  spring  III, 
into  the  central  (initial)  position.  At  the  end 
of  the  return  motion,  the  stop  bolt  1 1 6  knocks 
against  the  switching  arm  II 9  of  the  star  lever 
1 18  and  reconnects  the  coupling  41  to  44  via  the 
link  126  and  the  arms  128,  130,  132,  so  that  the 
control  shaft  47  performs  its  third  partial  revolu- 
tion. 

7ii  In  the  third  partial  revolution  of  the  shaft  47, 
the  bolt  124  of  the  toothed  wheel  46  releases  the 
arm  123,  so  that  the  spring  120  can  again  move 
the  switching  arm  1 1 9  out  of  the  path  of  the  bolt 
116.    Now,  the  curved  groove  49  oscillates  the 

75  lever  54  into  the  position  II,  whereby  the  arm  54a 
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also  moves  the  transport  guide  85  into  the  posi- 
tion n.  At  the  same  time,  the  shaft  33  is  again 
coupled  with  the  pulley  39  by  the  link  57  of  the 
double  arm  54b  via  the  lever  60  and  the  rod  68. 
Now,  the  shaft  33  steers,  from  the  curved  groove 
69'  of  the  cam  69  via  the  reversed  transport  guide 
86,  the  drive  of  the  shoe  support  towards  the  other 
side  and  at  the  same  time  operates  via  its  other 
cams  the  tacking  and  punching  tools  so  as  to  ef- 
'  feet  the  tacking  of  the  second  half  of  the  tip.  As 
the  shaft  107  now  turns  in  clockwise  direction, 
the  switching  bolt  1 1 5  steers,  at  the  end  of  the 
third  partial,  revolution,  the  coupling  41  to  44  by 
acting  upon  'the  arm  1 1 8a  of  the  star  lever  1 1 8  via 
the  link  126.  Then,  the  control  shaft  47  per- 
forms its  fourth  and  last  partial  revolution,  by 
which  the  lever  54  is  returned  into  its  central  po- 
sition and  thus,  on  the  one  hand,  moves  the  link 
86  via  the  arm  54a  back  into  its  central  position 
and,  on  the  other  hand,  releases  with  the  link  57 
the  lever  60  for  disconnecting  the  coupling  of  the 
shaft  33.  Therefore,  the  shoe  transport  and  the 
tool  drive  come  to  rest  and  the  blocking  of  the 
shoe  transport  is  removed.  The  return  of  the 
shaft  107  and,  therefore,  of  the  shoe  support  3 
into  the  central  position  is  effected  by  the  spring 
110,  which  is  tensioned  during  the  third  partial 
revolution.  The  machine  now  comes  to  rest,  as 
the  switching  lever  1 19  is  now  outside  the  path  of 
the  stop  1 16,  so  that  an  automatic  throwing-in  of 
the  coupling  4  I  to  44  cannot  be  effected. 

The  two  cams  49  and  50,  which  can  be  shifted 
from  the  hand  lever  51  on  the  shaft  47,  carry  sim- 
ilar curves  displaced  by  180  decrees  with  respect 
to  each  other,  as  indicated  in  Fig.  2.  By  ootion- 
ally  connecting  one  of  these  curves  with  the  cor- 
responding rolls  52  or  53  of  the  lever  54,  the  trans- 
porting motion  of  the  shoe  support  may  either  be 
commenced  by  the  left-hand  or  by  the  right-hand 
action. 

As  already  mentioned,  the  revolution  of  the 
shaft  2 1  to  the  left  and  to  the  right,  steering  the 
shoe  support  3,  is  effected  via  the  levers  70  and 
71  and  the  transport  pulley  72  by  the  curved 
groove  69'  of  the  cam  69.  The  transport  lever 
73  (Pigs.  4  to  6) ,  with  its  double  clamping  lever 
75  oscillating  about  the  bolt  74,  is  rotatably 
mounted  on  the  hub  of  the  transport  pulley  72. 
Two  switch  levers  79  surrounding  an  axle  box  78 
fixed  to  the  machine  frame,  are  drawn  with  their 
legs  in  the  position  of  rest  by  a  spring  80  towards 
a  stationary  stop  77  and  thereby  retain  the  double 
clamping  lever  75  by  means  of  its  resting  bolt  76 
in  its  ineffective  position  (Fig.  5) .  The  transport 
lever  73  is  joined  by  the  bolt  82  to  a  rod  83,  which 
is  connected  with  the  rod  71,  steered  from  the 
curved  groove  69',  by  a  link  bolt  84  carrying  the 
slide  block  85.  This  slide  block  85  engages  the 
transport  guide  86,  which  is  oscillatable  about 
the  stationary  bolt  87  and  is  brought,  as  already 
mentioned,  by  the  arm  54a  of  the  lever  54,  ac- 
cording to  the  position  of  the  curved  groove  49' 
or  50',  from  the  central  position  M  into  the  posi- 
tion I  or  II  (Fig.  2).  When  the  transport  guide 
86  is  in  the  position  I,  the  left  clamping  jaw  of 
the  double  clamping  lever  75,  in  the  downward 
movement  of  the  slide  block  85  caused  by  the 
curved  groove  69'  via  the  levers  70  and  71,  en- 
gages under  the  action  of  the  spring  80  the  trans- 
port pulley  72  and  thereby  causes  a  partial  revo- 
lution of  this  pulley  and,  therefore,  of  the  shaft 
21  and  of  the  shoe  support  3.  The  return  move- 
ment of  the  shaft  21,  which  would  be  caused, 
when  the  slide  block  85  moves  upwards,  by  the 
spring  1 10  or  1 1 1  via  the  shaft  107  and  the  toothed 


wheels  106  and  105,  is  prevented  by  the  blocking 
indicated  in  Figs.  7,  la,  and  8. 

According  to  these  illustrations,  the  transport 
pulley  72  co-operates  with  a  blocking  wheel  90, 

5  which  is  joined  by  the  bolt  90',  the  rod  89,  and 
the  bolt  88  to  the  transport  guide  86.  The  seg- 
ment discs  95,  mounted  in  the  blocking  wheel  90 
and  subjected  to  spring  action,  press  the  freely 
movable  clamping  rolls  92  and  S3  against  a  sta- 

K»  tionary  stop  S4,  so  that,  in  the  central  position 
of  the  transport  guide  08  and,  consequently,  with 
the  blocking  wheel  90,  the  pulley  72  is  able  to 
freely  turn  with  the  shaft  21  in  both  directions. 
But.  if  the  puide  86,  as  indicated  in  Fig.  8,  is  in 

15  the  position  I  according  to  Fig.  2,  the  clamping 
roll  S3  will  act  with  the  co-ordinated  wedge  sur- 
face of  the  blocking  wheel  90  in  such  a  way  that 
the  pulley  72  is  turned  with  the  aid  of  the  left 
clamping  jaw  of  the  lever  73  in  clockwise  direc- 

20  tion  and  is  blocked  in  opposite  direction.  On  the 
other  hand,  in  the  position  n  of  the  guide  86, 
the  pulley  72  is  turned  in  anti-clockwise  direc- 
tion by  the  right  clamping  jaw  of  the  lever  73, 
the  clamping  roll  92  with  the  co-ordinated  wedge 

25  surface  of  the  blocking  wheel  90  preventing  the 
backward  rotation.  Therefore,  with  each  revolu- 
tion of  the  cam  63  of  the  shaft  33,  a  short  partial 
revolution  of  the  shaft  21  is  effected,  so  that  the 
shoe  support  is  turned  with  interruptions  at 

30  regular  intervals,  as  long  as  the  shaft  33  revolves. 
In  the  central  position  M  of  the  transport  guide 
85,  the  blocking  device  is  ineffective,  so  that  the 
shaft  2  I  with  the  shoe  support  3  is  turned  back 
by  the  spring  110  or  111,  whichever  is  tensioned. 

35  In  this  position  of  the  guide  86,  any  further  mov- 
ing of  the  slide  block  85  would  be  practically 
without  influence  upon  the  shoe  transport.  The 
steering  of  the  tensioning  device  by  means  of  the 
rod  89  could,  of  course,  also  be  effected  by  a  spe- 

40  cia]  cam  on  the  shaft  47. 

By  shifting  the  working  point  97  of  the  lever 
56  at  the  transport  guide  86,  the  size  of  the  os- 
cillating angle  a  of  the  transport  guide  86  may  be 
varied.    This  also  alters  the  deflection  of  the 

4-'  lever  73  and  the  amount  of  the  partial  revolu- 
tions of  the  shaft  21,  which  is  equivalent  to  a 
decrease  or  increase  of  the  spacing  of  the  tacks 
'Figs.  9a  and  9b).    The  shifting  of  the  point 

_0  97  may  be  effected  by  a  lever  I  GO  via  the  rod  98 
linked  at  99  in  such  a  way  that  the  spacing  of 
the  individual  tacks  is  altered,  for  example  in- 
creasing the  spacing  of  the  tacks  from  the  tip 
-  towards  the  side  (Fig.  9c) .  If,  in  this  case,  the 
lever  100  oscillating  about  a  bolt  101  is  steered 

°'  by  a  cam  102  driven  by  the  machine,  as  indicated 
in  Fig.  2.  the  spacing  of  the  tacks  is  altered  com- 
pletely automatically. 

The  cam  48  fixed  to  the  shaft  47  serves  to  keep 
the  shoe,  while  being  worked,  constantly  in  con- 
tact with  the  stop  37.  The  curve  roll  of  the 
pulling  lever  134  oscillating  about  the  bolt  133 
engages  the  cam  48.  At  the  lever  134,  the  slide 
rod  138  is  guided  by  the  blocking  rolls  137,  the 

65  piston  139  of  the  tension  spring  140  being  joined 
to  the  slide  rod  138,  the  sleeve  141  of  the  spring 
I4C  being  connected  to  the  oscillating  support 
1 1  of  the  shoe  support  3.  In  the  position  accord- 
ing to  Fig.  1.  the  blocking  rolls  137,  which  are 

70  pressed  against  each  other  by  springs,  rest  on 
inclined  surfaces  of  the  lever  134  and  thus  block 
the  rod  138.  However,  when  the  machine  does 
not  move,  a  blocking  lever  135  oscillatably 
mounted  at  the  pulling  lever  134  leans  aaginst 

75  a  stationary  stop  136.  Thereby,  the  rolls  137  are 
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separated,  so  that  the  rod  138  and,  thereby,  the 
oscillating  support  1 1 ,  is  released. 

The  shoe  support  3,  II,  after  the  shoe  I  has 
been  placed  thereon,  is  moved  by  hand  towards 
the  stop  37  and  is  first  held.  When  starting  the 
machine,  the  pulling  lever  134  is  moved  already 
at  the  commencement  of  the  first  partial  revolu- 
tion of  the  control  shaft  47  by  the  curved  groove 
48'  of  the  cam  48  in  such  a  way  that  first  the 
blocking  lever  135  is  released  and,  therefore,  the 
blocking  of  the  slide  rod  138  at  the  lever  134  is 
effected,  which  in  the  further  revolution  of  the 
cam  48  tensions  the  spring  140.  The  shoe  is 
thereby  held  powerfully  against  the  shoe  stop  37. 
At  the  end  of  the  fourth  partial  revolution  of 
the  shaft  47,  the  tension  of  the  spring  140  and 


the  blocking  of  the  slide  rod  138  at  the  pulling 
lever  134  are  released,  and  the  shoe  support  can 
move  back. 

By  moving  the  lever  62  (Pig.  2) ,  for  example 
5  by  means  of  a  pedal  66a,  it  is  possible  at  any 
time  to  interrupt  the  tacking  operation.  When 
lifting  the  lever  62,  the  bolt  61,  hitherto  serving 
as  pivot  for  the  lever  60,  is  shifted  upwards.  The 
lever  60  occupies  the  position  indicated  by  dotted 
10  lines  in  Fig.  2,  the  bolt  59  serving  as  fixed  pivot, 
and  the  end  60a  of  the  lever  releasing  the  releas- 
ing rod  68.  In  this  way,  the  shoe  can  be  tacked 
by  steps  or  even  be  moved  back  into  its  central 
position  without  being  worked. 

15 
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Regulating  devices  for  pile-driver  monkeys,  in 
which  there  is  a  regulating  piston  inside  the 
working  piston,  are  already  known.  Various 
forms  have  been  suggested  here,  but  owing  to 
their  complicated  construction  and  the  difflcul-  5 
ties  arising  in  their  actual  use,  they  have  hitherto 
been  practically  unable  to  meet  with  any  recog- 
nition. It  has  been  suggested,  for  instance,  to 
fit  a  three-part  regulating  piston  inside  the  work- 
ing piston,  whereby  very  many  channels  would  10 
have  to  be  bored  within  the  latter,  besides  which 
the  regulating  piston  must  be  correspondingly 
developed  as  a  three-part  piston  and  all  other 
channels  adapted  to  that  figure.  That  is  ex- 
tremely awkward  for  the  manufacture  and  for  15 
the  operation,  and  no  satisfactory  practical  so- 
lution has  been  found. 

Here  the  present  invention  comes  in,  which, 
quite  apart  from  being  easier  to  produce,  is  also 
simpler  in  its  operation.  20 

In  this  invention  a  regulating  device  for  steam 
monkeys  is  provided,  in  which,  within  the  hol- 
low piston  red  of  the  working  piston,  there  is 
a  regulating  piston,  with  a  larger  piston  above 
to  move  the  regulating  piston  and  a  smaller  ad-  25 
justing  piston  below  to  regulate  the  inlet  and 
outlet  steam  for  the  working  piston.  The  regu- 
lating piston  regulates  the  driving  medium  for 
the  workmg  piston  and  the  latter  regulates  the 
driving  medium  for  the  regulating  piston,  so  that  30 
the  monkey  can  strike  automatically.  In  order 
to  attain  this  end  the  upper  regulating  piston 
and  the  working  piston  are  connected  by  channels. 

On  the  crosshead  of  the  piston  rod  there  is 
a  steam  distributor  with  which  single  strokes  and  35 
also  strokes  with  a  smaller  drop  can  be  given. 
This  arrangement  is  necessary  when  ramming 
in*o  soft  soil  and  at  the  beginning  of  each  ram- 
ming process,  so  that  the  pile  does  net  sink  away 
too  quickly,  as  otherwise  the  monkey  can  be  40 
damaged.  The  monkey  is  hand- rr-gulated  with 
the  steam  distributor  by  pulling  a  rope.  A  spring 
brines  fhe  distributer  back  to  its  starting  point. 

In  the  tests  at  the  manufactory,  in  order  to 
protect  the  pile  and  to  avoid  jarring,  the  monkey  45 
must  not  strike,  but  must  be  caught  up  by  pre- 
mature reversal  of  the  driving  medium.  This  is 
effected  by  the  steam  distributor  and  by  using 
a  weight  Fig.  5. 

In  one  construction  given  as  an  example  the  50 
invention  is  shown  in  the  annexed  drawing: 

Fig.  1  shows  the  monkey  with  the  striker  in 
its  lowest  position,  where  it  stands  on  the  pile. 

Fig.  2  shows  the  monkey  at  the  commencement 
of  reversing  from  lifting  to  dropping.  55 


Fig.  3  shows  the  monkey  in  its  highest  posi- 
tion shortly  before  reversing  for  the  drop.  The 
monkey  reaches  this  position  by  expansion  of 
the  steam  and  by  inertia. 

Fig.  4  shows  a  partial  section,  in  order  to 
indicate  the  situation  of  the  steam  distributor 
9  towards  the  left. 

Fig.  5  shows  a  partial  section  to  indicate  the 
weighting  of  the  steam  distributor  9  over  the 
cranked  lever  1 8  with  the  weight  17. 

Fi?.  6  shows  an  enlarged  representation  of  the 
steam  distributor  9  in  section  in  its  details  in 
one  special  construction. 

The  steam  passes  through  the  steam  inlet  con- 
nection 5  into  the  hollow  piston  rod  12  and  fills 
the  spp.ee  between  the  upper  and  lower  regulat- 
ing piston  2.  From  there,  as  shown  in  Fig.  1, 
the  steam  can  pass  through  the  channel  6  in 
the  piston  rod  12  into  the  channel  7  in  the  wall 
of  the  cylinder  I  and  from  there  through  suitable 
annular  depressions  in  the  cylinder  I  into  the 
channel  8  and  28  and  through  the  D  of  the  slide 
valve  9  into  the  cylinder  space  10  over  the  upper 
regulating  piston.  The  regulating  piston  2  is  thus 
moved  from  its  upper  position  shown  in  Fig.  2 
into  the  position  indicated  in  Fig.  1 ;  thereby  the 
lower  regulating  piston  passes  beyond  the  slot 
1 1 ,  so  that  the  steam  can  now  pass  from  the  ring 
space  of  the  piston  rod  1 2  through  the  slot  1 1 
into  the  cylinder  space  I  and  lift  the  monkey  1 3. 

When  the  monkey  has  reached  the  position 
shewn  in  Fig.  2  the  steam  leaves  the  space  19 
over  the  regulating  piston  through  the  channel 
8  and  through  the  opening  14  into  the  open  air. 
The  regulating  pistcn  2,  the  upper  piston  of 
which  is  larger  than  the  lower  one,  is  thereby 
brought  by  steam  pressure  into  the  position  as 
shewn  in  Fig.  2.  The  steam  can  now  pass  out 
from  the  cylinder  space  I  through  the  slot  1 1 
into  the  cylinder  space  3  and  from  there  through 
the  exhaust  opening  4  into  the  open  air.  The 
monkey  13  rises  to  the  position  of  Fig.  3  and 
then  drops  down  on  the  head  of  the  pile.  (Posi- 
tion Fig.  1.)  Through  the  channel  7  and  8  the 
steam  can  now  again  pass  from  the  ring  space 
over  the  lower  regulating  piston  2  into  the  space 
19  over  the  upper  regulating  piston  and  press 
down  the  latter,  whereupon  the  monkey  again 
begins  to  rise.  At  the  commencement  of  the 
ramming  work  it  is  necessary  to  give  short 
strokes,  as  the  pile  still  draws  strongly.  That  is 
the  purpose  of  the  steam  distributor  9.  When 
the  monkey  is  rising  the  steam  distributor  can 
be  moved  to  the  left  by  a  downward  pull  of  the 
rope  15  (cf.  Fig.  4) .  This  causes  the  steam  from 
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space  10  over  the  regulating  piston  2  to  pass 
through  the  inlet  channel  23  and  the  exhaust 
channel  18  into  the  open  air.  The  regulating 
piston  2  rises,  reverses,  and  the  monkey  falls. 
If  the  rope  15,  after  having  been  pulled  down-  5 
ward,  is  held  firmly,  the  monkey  cannot  rise,  be- 
cause the  steam  entering  through  channel  7  can 
pass  out  into  the  open  air  again  through  the 
channels  23  and  16.  It  is  therefore  possibje  also 
to  give  single  strokes  of  any  desired  drop.  10 

For  trying  out  new  monkeys  at  the  works  it  is 
necessary,  for  the  purpose  of  running  in  the  piston 
and  the  regulating  piston,  to  let  the  monkey 
dance,  i.  e.,  the  monkey  is  not  allowed  to  drop 
right  to  the  bottom,  but  reversed  sooner,  so  that  15 
steam  enters  the  cylinder  space  I  and  catches  up 
the  falling  monkey,  because  otherwise  any  stop 
would  soon  be  smashed  by  the  heavy  monkey. 
This  running  in  is  done  at  the  works  and  is  also 
necessary  in  many  cases  of  repair.  For  that  pur-  20 
pose  the  regulating  piston  9  (Fig.  5)  is  weighted 
at  its  cranked  lever  18  by  a  weight  17.  This 
weight  is  caught  up  by  a  stop  25  by  a  bearing  19 
attached  to  the  monkey.  Through  a  screwed 
joint  the  channel  16  is  now  connected  to  the  _>.-> 
channel  20  (Fig.  5).  If  the  monkey  (3  is  down 
the  steam  distributor  9  is  held  to  the  left  by  the 
weight  17  and  connects  the  channel  20,  which 
opens  into  the  steam  inlet  pipe  5,  with  the  chan- 
nel 1 6.  The  steam  can  pass  out  of  this  channel  :,o 
16  through  the  D  of  the  steam  distributor  9  into 
the  space  10  over  the  regulating  piston  2,  press- 
ing down  the  latter  so  that  the  steam  can  pass 
into  the  cylinder  space  I ,  causing  the  monkey  to 
rise.  When  the  monkey  has  been  lifted  a  little  35 
the  steam  distributor  moves  to  the  right,  because 
the  weight  is  lifted  by  the  bearing  19  and  the 
spring  22  relaxes,  and  connects  through  its  D  the 
space  10  with  an  exhaust  opening  14  (Fig.  2),  by 
which  means  the  regulating  piston  2  is  again  re-  -M 
versed  and  the  monkey  falls.  But  together  with 
the  monkey  there  falls  also  the  bearing  1 9  and  the 
weight  17,  moving  the  steam  distributor  once 
more  to  the  left  as  soon  as  a  certain  depth  has 
been  reached,  whereby  the  regulating  piston  2  is  45 
again  directed  downward  and  the  steam  can  enter 
the  space  I  to  catch  up  the  falling  monkey.  The 


connection  24  between  18  and  19  is  in  the  form 
of  a  wire  rope  or  a  chain,  because  it  must  move 
aside,  for  the  rising  monkey  reduces  the  distance 
between  18  and  19. 

The  steam  distributor  9  (Fig.  6)  consists  of 
two  half  cylinders  2S  and  27,  the  lower  one  27  of 
which  carries  the  D  for  the  connecting  of  the 
steam  channels,  the  upper  half  serving  to  press 
down  the  lower  half  against  the  steam  pressure. 
This  is  effected  as  follows:  The  slide  valve  rod 
presses  apart  the  two  halves  of  the  steam  distrb- 
utor  with  its  cone  21  through  the  action  of  the 
spring  22  which  lays  itself  against  the  casing  of 
the  steam  distributor  and  so  presses  the  two 
halves  of  the  distributor  apart  with  the  help  of 
the  cone,  whilst  at  the  same  time  the  spring  22 
causes  the  return  movement  of  the  steam  distrib- 
utor when  the  latter  has  been  moved  to  the  left 
by  pulling  the  rope  1 5. 

In  Fig.  6  the  part  9  of  Figs.  1  to  5  is  repre- 
sented more  in  detail  in  a  somewhat  clearer  sep- 
arate drawing,  i.  e.,  the  steam  distributor  9  of 
Figs.  1  to  5  is  developed  in  accordance  with  Fig.  6. 
The  essential  point  of  the  application  is  that  by 
the  regulating  piston  2  within  the  piston  rod  12 
all  harmful  space  is  avoided,  the  ring  space  10 
Fig.  3  in  the  hollow  piston  rod  being  always  un- 
der steam  pressure  below  the  upper  regulating 
piston,  and  further  the  connection  for  the  steam 
over  the  channel  8  28  to  the  steam  distributor  9 
and,  according  to  the  position  of  the  latter,  to  the 
channel  23  and  the  space  10  being  given  through 
the  openings  1 1  conjointly  with  the  ring  channel 
7.  In  this  way  the  steam  is  enabled  to  strike  the 
upper  regulating  piston  from  above,  whereby  it  is 
led  through  the  working  piston  29. 

The  distance  to  which  the  monkey  can  rise  is  in 
this  invention  adjustable  to  any  desired  height 
by  several  exhaust  openings  14  in  the  monkey, 
whereby,  as  indicated  in  the  drawings,  those  ex- 
haust openings  that  are  not  required  may  either 
be  open  or  closed.  In  the  former  case  the  lowest 
opening,  which  is  reached  first  by  the  working 
piston  29  would  determine  the  height  the  monkey 
would  rise. 

PAUL  PFEIFFER. 
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The  present  invention  relates  to  the  art  of  dye- 
ing cellulose  esters,  and  more  especially,  to  a  proc- 
ess for  dyeing  shaped  articles  like  fibres,  films, 
bands,  and  so  on  of  highly  acetylated  cellulose, 
i.  e.  cellulose  acetate  having  an  acetate  content  :> 
of  above  59%;  such  cellulose  acetates  are  for  the 
most  part  soluble  in  chloroform. 

It  is  known  that  highly  esterified  cellulose  ace- 
tate is  not  easily  dyed  even  with  such  dyestuffs 
which  are  usually  employed  in  dyeing  the  lower  lo 
cellulose  acetates.    The  same  holds  true  when  try- 
ing to  increase  the  affinity  of  highly  esterified  cel- 
lulose acetate  towards  other  dyestuff  classes,  for 
instance,  acid  wool  dyestuffs  by  animalizing. 
This  great  resistance  of  highly  esterified  cellulose  1  ■> 
acetate  to  all  kinds  of  dyestuffs  is  presumably  due 
to  the  fact  that  the  articles  manufactured  there- 
from possess  a  rather  homy  surface  free  of  pores 
which  would  allow  the  dyestuff  particles,  which 
are  mostly  high  molecular,  to  wander  into  the  in-  2U 
terior. 

It  is  known  that  similar  difficulties,  but  on  a 
lesser  scale,  are  encountered  when  dyeing  com- 
mon acetate  artificial  silk  which  is  less  highly 
esterified  and  is  soluble,  not  in  chloroform,  but 
in  acetone,  and  that  it  has  been  tried  to  overcome 
the  difficulties  by  adding  certain  swelling  agents 
to  the  dye-baths  for  such  artificial  silk. 

However,  when  trying  to  apply  the  processes 
used  in  dyeing  acetone-soluble  acetate  artificial  ou 
silk  to  the  problem  in  question,  the  result  is  not 
successful.   It  was  rather  unexpected,  therefore, 
when  I  found  that  nevertheless  also  articles  from 
highly  esterified  cellulose  acetate  can  be  very 
easily  dyed  when  the  articles  are  previously  35 
brought  into  a  highly  swollen  condition  and  are 
dyed  in  this  state.   In  order  to  achieve  this  re- 
sult, I  have  found  it  to  be  necessary  to  treat  the 
articles  with  at  least  40<3>  aqueous  acetic  acid  or 
a  swelling  agent  of  at  least  equal  swelling  action;  40 
furthermore,  it  is  preferable  to  carry  out  this 
swelling  treatment  at  high  temperatures,  for  in- 
stance, temperatures  of  above  50°  C.    It  may  be 
noted  that  under  such  conditions  the  common 
acetone-soluble  artificial  silk  is  completely  dis-  45 
solved  or  at  least  destroyed  to  an  extremely  high 
degree.   Contrary  thereto,  the  mechanical  prop- 
erties of  the  articles  of  highly  esterified  cellulose 
acetate,  for  instance,  resistance  to  break  and 
elongation  at  break,  are  practically  unimpaired  50 
by  the  present  process. 

After  the  treatment  with  one  of  the  swelling 
agents,  the  articles  can  be  dyed  directly  in  deep 
and  full  shades;  the  dyeings  so  obtained  have 
good  fastness  properties.   It  is  especially  pos-  55 


sible  to  dye  animalized  articles  after  the  said 
swelling  treatment  with  acid  wool  dyestuffs  and 
to  obtain  dyeings  of  excellent  fastness.  Before 
dyeing,  the  swelling  agent  may  be  removed  from 
the  articles  by  washing  with  water,  without  prac- 
tically losing  the  property  of  being  easily  dyed. 
This  property  is  only  lost  when  the  articles  are 
dried  before  dyeing. 

I  have  now  furthermore  found  that  by  a  suit- 
able treatment  it  is  even  possible  to  dry  the  ar- 
ticles having  been  treated  with  one  of  the  above 
strong  swelling  agent  in  a  manner  that  they  re- 
tain the  property  of  being  easily  dyed.  In  order 
to  achieve  this  result,  I  treat  the  articles  which 
have  been  brought  into  the  strongly  swollen  con- 
dition, if  desired  after  removal  of  the  swelling 
agent  by  washing,  with  a  fixing  agent  selected 
from  the  group  consisting  of  aqueous  solutions  of 
salts  of  organic  or  inorganic  acids  and  wetting 
agents,  which  are  free  from  sulphonic  acid 
groups;  these  fixing  agents  may  be  employed  alone 
or  in  admixture  with  each  other.  Apparently  by 
this  treatment  the  swollen  condition  of  the  cel- 
lulose acetate  articles  which  is  necessary  for  then- 
being  easily  dyed  is  fixed  to  some  extent.  After 
the  said  fixing  treatment  the  articles  may  be 
dried.  They  remain  easily  dyeable  thereafter  and 
may  be  stored  for  any  length  of  time  or  shipped 
to  the  customer  without  being  impaired  with  re- 
gard to  their  dyeing  properties.  If  before  or  dur- 
ing dyeing  the  fixing  agents  are  washed  out  from 
the  articles,  the  cellulose  acetate  will  again  pass 
into  the  unswollen  state  whereby  the  dyestuff  par- 
ticles are  very  strongly  fixed  in  the  interior  of  the 
material  so  that  the  dyeings  produced  in  this  way 
show  excellent  fastness  properties.  For  instance, 
dyeings  with  acid  wool  dyestuffs  on  animalized 
cellulose  material  having  been  produced  accord- 
ing to  my  invention  are  faster  in  many  respects, 
for  instance,  against  fulling  and  washing  than 
the  same  dyeings  on  wool.  As  I  have  mentioned 
in  several  instances,  the  process  according  to  my 
invention  is  of  special  value  in  dyeing  animalized 
material  of  highly  esterified  cellulose  acetate  with 
acid  wool  dyestuffs.  Such  material  is  produced 
in  known  manner,  for  instance,  by  incorporating 
basic  substances  like  nitrogen  bases  with  the  ma- 
terial, for  instance,  by  adding  a  suitable  nitrogen 
base  to  a  spinning  solution  for  artificial  fibres 
from  highly  acetylated  cellulose.  It  is  possible 
in  this  way,  for  example,  to  prepare  artificial 
fibres  from  cellulose  having  an  acetic  acid  content 
of  above  59%  which  can  be  dyed  alone  or  to- 
gether with  wool  in  equal  shades  as  wool.  For 
example,  cellulose  triacetate  fibres  are  prepared 
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which  contain  a  basic  nitrogen  containing  resin, 
the  fibres  are  treated  with  at  least  40%  aqueous 
acetic  acid  or  a  swelling  agent  of  similar  strength, 
are  then  treated  with  one  of  the  above  mentioned 
fixing  agents  and  thereupon  dyed  with  an  acid 
wool  dyestuff.  The  fibres  may  then  be  worked  up 
into  a  mixed  fabric  together  with  wool  and,  by 
aftertreating  with  the  same  dyestuff,  may  be  uni- 
formly dyed.  It  is  self -understood  that  in  a  simi- 
lar way  two-colored  effects  may  be  produced.  It 
is  furthermore  possible  to  work  up  animalized  cel- 
lulose triacetate  fibres  together  with  wool  to 
slivers,  yarns,  skeins,  fabrics  and  so  on,  and  to 
treat  these  materials  with  a  swelling  agent  which 
will  not  impair  the  wool.  Thereupon  the  ma- 
terials may  be  dyed  in  one  or  the  same  bath  in 
uniform  shades  with  acid  wool  dyestuffs.  As 
above  mentioned  the  fastness  of  the  dyeings  on 
the  cellulose  acetate  articles  surpass  that  of  the 
same  dyeings  on  wool,  especially  as  regards  the 
fastness  to  washing  and  fulling. 

.Of  course  the  process  is  also  applicable  to  tex- 
tile printing.  For  instance,  a  fabric  from  sel- 
lulose  triacetate  fibres  or  animalized  cellulose  tri- 
acetate fibres  may  be  printed  with  one  of  the 
above  strong  swelling  agents  and  thereupon  may 
be  dyed  with  a  suitable  dyestuff,  if  desired,  after 
having  been  treated  with  one  of  the  said  fixing 
agents.  In  both  cases  dyed  patterns  on  a  white 
ground  or  vice  versa  may  be  obtained. 

Example  1 

Fibres  which  have  been  prepared  from  chloro- 
form-soluble cellulose  acetate  (acetic  acid  con- 
tent: 59-61%)  according  to  a  wet-spinning  proc- 
ess are  continuously  passed  through  a  bath  con- 
taining 60%  aqueous  acetic  acid.  The  fibres  swell 
strongly.  Thereupon  the  fibre  bundle  is  deacid- 
ified  by  washing  with  water  and  dyed  with  a 
water  insoluble  cellulose  acetate  dyestuff.  By 
using,  for  instance,  Cellit  Fast  Blue  B  (Schultz, 
Dyestuffs  Tables,  1st  suppl.  vol.,  1934,  page  75) ,  a 
deep  blue  shade  is  obtained  whereas  without  the 
said  swelling  treatment  the  fibres  are  practically 
not  dyed. 

When  trying  to  treat  common  acetate  artificial 
silk  (acetic  acid  content:  54-55%)  in  the  same 
way,  the  fibres  are  completely  dissolved. 

Example  2 

Fibres  swollen  and  washed  as  described  in  ex- 
ample 1  are  cut  into  staples  and  brought  into  a 
bath  containing  10-30%  of  an  inorganic  or  or- 
ganic salt.  The  following  salts,  if  their  solubility 
permits  so,  may  be  used:  chlorides,  bromides, 
iodides,  sulfates,  nitrates,  borates,  phosphates, 
sulfites,  thiosulfates,  thiocyanates  of  the  alkali 
and  alkaline-earth  metals,  furthermore,  alkali 
and  alkaline-earth  metal  salts  of  the  lower  fatty 
acids,  and  mixtures  of  the  said  salts.  After  the 
swollen  fibres  have  been  treated  for  5-10  minutes 
in  a  salt  bath,  for  instance,  a  20%  solution  of 
common  salt,  they  are  centrifuged  and  dried. 
After  shortly  washing  the  fibres  are  dyed  as  usual 
with  cellulose  acetate  dyestuffs,  for  instance,  Cel- 
liton  Fast  Black  BTN  (Schultz,  Dyestuff  Tables, 
1st  suppl.  sol.,  1934,  page  76).  Contrary  to  the 
untreated  fibres,  they  are  dyed  in  deep  and  full 
shades. 

The  usual  softening  and  finishing  agents  may 
be  added  to  the  salt  bath. 

Example  3 

Instead  of  a  salt  bath  as  described  in  the  fore- 
rroinfj  example,  there  may  be  used  an  aqueous  so- 
lution of  5-50  g  per  litre  of  a  wetting  agent  which 


is  free  from  sulphonic  acid  groups,  for  instance, 
a  reaction  product  of  a  reactive  tertiary  amine 
with  the  anhydride  of  a  substituted  succinic  acid, 
or  a  condensation  product  of  oleyl  alcohol  or  of 
5  castor  oil  with  an  excess  of  ethylene  oxide. 

Example  4 

Fibres  having  been  subjected  to  a  swelling  treat- 
ment as  described  in  example  1  are  aftertreated 
10  with  a  bath  containing  2-10%  of  a  salt  and 
0.05-0.5%  of  wetting  agent  which  is  free  of  sul- 
phonic acid  groups.  The  results  are  similar  to 
those  obtained  according  to  examples  1-3. 

Example  5 

15 

Cellulose  acetate  artificial  silk  (acetic  acid  con- 
tent: 59%)  prepared  by  a  dry  spinning  process  is 
treated  in  skein  form  for  15-120  seconds  at  a  tem- 
perature of  30°  C  in  a  50%  aqueous  acetic  acid. 
After  having  been  washed  with  water,  the  silk  is 
dyed  with  Celliton  Fast  Black  BTN  in  a  deep  black 
shade,  whereas  the  untreated  silk  is  hardly  dyed. 
Of  course,  it  is  possible  to  add  an  aftertreatment 
of  the  swollen  fibres  as  described  in  examples  2-4. 

25  Example  6 

To  a  raw  solution  of  cellulose  triacetate,  there 
are  added  5-15%  (calculated  on  cellulose  acetate) 
of  a  reaction  product  of  starch  benzene  sulfonate 

with  an  amine  as  described  in  the  application  

30  and  the  solution  is  spun  into  fibres.  In  spite 
of  the  presence  of  the  nitrogenous  compounds, 
these  fibres  are  but  scarcely  dyed  with  acid  wool 
dyestuffs. 

The    fibres    are    then    continuously  passed 

35  through  a  bath  containing  60%  aqueous  acetic 
acid  at  a  temperature  of  20°  C  for  15-120  seconds, 
thereupon  washed  with  water  and  are  dyed,  while 
still  wet,  with  acid  wool  dyestuffs,  for  instance, 
Amido  Yellow  E  (Schultz,  Dyestuffs  Tables,  vol.. 

40  1,  1931,  No.  16).  The  deep  dyeings  obtained  in 
this  manner  are  especially  distinguished  by  their 
fastness.  For  example,  the  fastness  against  full- 
ing is  4-5  (Norman  der  Deutschen  Echtheitskom- 
mission  1935) ,  whereas  a  corresponding  dyeing  on 

45  wool  has  a  fastness  against  fulling  of  1-2.  A  series 
of  other  acid  wool  dyestuffs  act  in  the  same  way, 
for  instance,  Quinoline  Yellow  (Schultz,  Dyestuffs 
Tables,  vol.  I,  1931,  No.  918),  Brilliant  Crocein  B 
(Schultz,  Dyestuff  Tables,  1st  suppl.,  vol.,  1934, 

50  No.  539),  Alizarine  Rubinol  R  (Schultz,  Dyestuff 
Tables,  vol.,  I,  1931,  No.  1210) ,  Wool  Fast  Violet  B 
(Schultz,  Dyestuff  Tables,  vol.  I,  1931,  No.  974), 
Alizarine  Direct  Blue  A  (Schultz,  Dyestuff  Tables! 
vol.  II,  1932,  page  9) ,  Azo  Acid  Black  3  BL  special 

55  (Schultz,  Dyestuff  Tables,  1st  suppl.  vol.,  1934, 
page  70),  and  so  on. 

Example  7 

A  solution  of  cellulose  triacetate  in  glacial 
60  acetic  acid  is  mixed  with  an  animalizing  agent, 
for  instance,  a  reaction  product  of  chlorinated 
paraffin  with  ethylene  diamine,  and  is  spun  by 
the  wet-spinning  process;  the  fibres  obtained 
therefrom  are  swollen  in  a  60%  aqueous  acetic 
65  acid  at  60°  C  for  15  seconds  washed  with  water, 
and  treated  for  5  minutes  in  a  salt  bath  contain- 
ing 5%  sodium  acetate,  2%  ammonium  thiocy- 
anate,  2%  of  a  finishing  agent  and  0.5%  iso- 
dodecens'l-succinic    acid-diethyl  amino-methyl 
70  ester.    The  centrifuged  and  dried  fibre  is  excell- 
ently dyed  by  acid  wool  dyestuffs. 

Example  8 

A  fibre  bundle  of  cellulose  triacetate  being 
75  animalized  as  described  in  example  6  is  swollen 
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for  30  seconds  at  a  temperature  of  10°  C  in  a 
65%  aqueous  acetic  acid  which  contains  about 
2%  of  a  chromium  compound,  for  instance, 
sodium  bicromate  or  chromium  acetate  and,  if  de- 
sired, a  reduction  agent  like  formaldehyde  or 
glucose.  The  bundle  is  freed  from  acid  and  cut 
into  staples.  The  fibres  are  after-treated  in  a 
salt  bath  (containing  8%  sodium  acetate,  1%  of 
a  wetting  agent  free  of  sulfo  groups  and  2%  of 
a  usual  preparation),  dried  and  worked  up  with 
wool  to  a  yarn  or  textile  fabric.  The  mixture  is 
uniformly  dyed  with  acid  wool  dyestuffs.  Espe- 
cially suitable  are  chromable  dyestuffs.  The  dye- 
ings on  the  artificial  fibres  are  not  only  of  the 
same  fastness  to  washing,  fulling  and  perspira- 
tion, but  are  equal  to  the  dyeings  on  pure  wool  re- 
garding the  fastness  to  light. 

Example  9 

Triacetate  artificial  silk  containing  an  animal- 
izing agent  is  worked  up  with  wool  in  the  relative 
proportion  1:1.  The  mixture  is  treated  in  a  bath 
containing  60%  aqueous  acetic  acid  and  2%  glu- 
cose for  15  seconds  at  20°  C,  centrifuged,  washed 
and  dyed  in  the  wet  state  with  wool  dyestuffs 
such  as,  for  example,  Anthralane  Blue  B  (Schultz, 
Dyestuff  Tables  1st  suppl.,  vol.,  1934,  page  68). 
The  dyeings  obtained  are  uniform  on  both  kinds 
of  fibres.  Dyeings  of  particular  fastness  are  ob- 
tained by  using  salts  of  the  acid  sulfuric  acid 
esters  of  leuco  vat  dyes,  which  also  dye  both  kinds 
of  fibres  equally  and  with  the  same  fastness 
properties. 

Example  10 

On  working  as  described  in  example  9,  but  in- 
serting, after  swelling,  a  salt  treatment,  similar 
dyeings  are  obtained  as  those  of  example  9. 

Example  11 

A  fibre  produced  as  described  in  example  8  is 
dyed  with  a  water-insoluble  cellulose  acetate  dye- 
suff,  for  instance,  a  Celliton  Fast  Dyestuff.  By 
the  presence  of  the  animalizing  substance,  the 
affinity  of  the  triacetate  against  such  dyestuffs  is 
not  as  one  should  have  believed,  diminished,  but 
even  considerably  increased,  so  that,  for  instance, 


the  dye  baths  are  almost  completely  exhausted 
and  the  dyeings  are  deeper  than  on  acetate  arti- 
ficial silk  having  an  acetic  acid  content  of 
54-55%. 

5  Example  12 

Fibres  of  chloroform-soluble  cellulose  acetate 
produced  by  the  dry-  or  wet-spinning  process 
are  locally  printed  with  60%  aqueous  acetic  acid, 
if  desired,  in  the  presence  of  a  thickening  agent 

10  and  thereupon  dyed,  or  treated  with  salt  and 
after  drying  dyed  with  cellulose  acetate  dyestuffs 
at  70-80°  C.  Thereby  fibres  are  obtained  which 
show  interesting  two-colour  effects,  because  the 
untreated  places  do  not  or  practically  not  absorb 

15  the  dyestuff,  whereas  the  treated  fibres  absorb 
the  same  very  strongly. 

Example  13 

Fibres  of  triacetate  having  incorporated  there- 
to with  an  animalizing  agent  are  spun  and  treated 
as  described  in  example  12.  Flamed  fibres  may 
be  obtained  with  cellulose  acetate  dyestuffs  or 
with  acid  wool  dyestuffs,  chrome  dyestuffs  and 
so  on. 

25  Example  14 

A  fabric  prepared  of  cellulose  triacetate  fibres 
is  printed  in  patterns  with  a  paste  containing 
65%  aqueous  acetic  acid,  washed  and  dyed,  or 
washed,  treated  with  a  salt  as  described  in  ex- 
30  ample  7  and  then  dyed.  With  suitable  dyestuffs, 
for  instance,  with  Cellit  Fast  Blue  B,  dark  pat- 
terns on  a  white  ground  are  obtained. 

Example  15 

3j  A  fabric  of  triacetate  artificial  silk  having  in- 
corporated an  animalizing  agent  is  printed  as 
described  in  example  14.  On  dyeing  with  cellu- 
lose acetate  dyestuffs,  similar  effects  as  in  ex- 
ample 14  are  obtained.   By  dyeing  with  acid  wool 

40  dyestuffs  or  with  chrome  dyestuffs  which  reserve 
acetate  silk,  coloured  patterns  on  a  white  ground 
are  obtained. 

This  application  is  a  divisional  of  application 
Ser.  No.  275,399. 
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towards  the  bottom  of  the  tank  by  means  of  the 
paddle-wheels  and  is  recirculated  as  stream  15. 
This  current  15  carries  particles  of  hydrate  of 
alumina  which  are  thus  transported  towards  the 
front  end  of  the  basin  or  tank  12.  There  the 
stream  is  deflected  again  viz.  towards  the  main 
stream  14.  By  this  alteration  of  direction  of 
the  current  continuously  crystallization  centers 
or  nuclei  are  added  to  the  fresh  stream  of  solu- 
tion whereby  the  precipitation  of  the  hydrate  is 
accelerated. 

The  tank  12  has  a  bottom  24,  side  walls  25,  26 
and  a  front  wall  27.  The  discharge  end  of  the 
basin  is  not  shown  in  the  drawing.  Inside  the 
basin  the  paddle-wheels  16  to  19  are  arranged. 
The  number  and  arrangement  of  these  paddle 
wheels  inside  the  tank  can,  of  course,  be  varied 
in  wide  limits.  Across  the  basin  12  are  shafts  28 
which  may  be  supported  on  columns  23.  In  the 
shaft  28  is  a  sprocket  31  which  is  driven  by  a 
chain  32  and  a  sprocket  33  from  the  geared  mo- 
tor 34.  The  shaft  28  of  the  paddle-wheel  16  is 
provided  with  another  sprocket  37.  Prom  this 
sprocket  the  sprocket  39  and  the  shaft  28  of  the 
next  paddle-wheel  17  is  driven  by  a  chain  38. 
In  this  way  a  single  motor  can  be  used  for  driv- 
ing all  paddle-wheels. 

The  shaft  28  of  the  paddle-wheel  16  is  pro- 


vided with  several  arms  40,  41  which  carry  the 
opposite  paddles  42,  43.  The  paddle  wheel  16 
consists  of  several  such  units  which  are  desig- 
nated with  A,  B,  C,  D,  E.  Each  paddle  has  diag- 

o  onal  reinforcing  elements  44  which  assist  in  the 
mixing  procedure.  The  agitator  mechanisms  16, 
17,  18,  19  are  of  the  same  design  with  the  only 
difference  that  the  paddles  of  the  subsequent 
mechanism  are  staggered  by  90°.  Tn,  paddles  of 

10  the  mechanism  17  may  be  somewh  t  narrower 
than  those  of  mechanism  16.  In  t1  !  same  way 
also  paddles  of  mechanism  18  may  e  narrower 
than  those  of  the  mechanism  17  and  "nose  of  the 
mechanism  1 9  narrower  than  those  oi  the  mecha- 

15  nism  18. 

Preferably  the  feed  openings  23  should  not  be 
located  lower  than  the  horizontal  plane  in  which 
the  shafts  28  are  situated.  If  these  openings  were 
located  at  a  low  level  the  incoming  stream  of  so- 
20  lution  would  collide  with  the  returning  circular 
stream. 

The  agitating  mechanisms  have  to  be  arranged 
sufficiently  close  to  the  bottom  24  so  that  no 
settling  of  particles  on  said  bottom  may  occur 
25  which  may  counteract  the  circular  flew  of  the 
liquid. 
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This  invention  relates  to  improvements  in  pins 
to  be  used  for  the  temporary  fastening  of  buttons 
when  fitting  or  trying  on  various  articles  of  wear- 
ing apparel. 

In  United  States  Letters  Patent  No.   ,  5 

granted   ,  upon  application  Serial  No. 

263,662,  filed  March  23,  1939,  of  which  the  pres- 
ent application  is  a  division,  there  are  disclosed 
pins  to  be  used  for  temporary  fastening  of  but- 
tons when  fitting  or  trying  on  various  articles  10 
of  wearing  apparel. 

It  is  most  important,  when  trying  on  an  article 
of  wear,  to  first  temporarily  fix  the  buttons  be- 
longing to  it  perfectly  in  the  desired  position, 
and  in  such  a  manner  that  they  can  easily  be  15 
removed  and  replaced  by  other  buttons  of  a  dif- 
ferent shape  if  necessary.  By  this  means  the 
choice  of  the  most  suitable  button  is  greatly  sim- 
plified, and  the  same  can  then  be  sewn  on  in 
the  exact  position  required,  when  the  fitting  is  20 
finished. 

The  temporary  fastening  and  easy  changing 
of  buttons,  when  trying  on  or  fitting  articles  of 
wearing  apparel,  is  the  aim  of  this  invention, 
which  is  in  the  form  of  a  pin  with  a  shaft  bent  25 
at  the  upper  end  in  rectangular  form,  with  a 
catch  for  a  button  with  two  or  more  holes,  the 
buttons  thus  temporarily  fixed  being  intended  to 
be  sewn  afterwards,  in  the  usual  manner,  on 
the  article  of  dress  in  question.  30 


For  a  more  complete  understanding  of  the  in- 
vention there  will  now  be  described,  by  way  of 
example  only  and  with  reference  to  the  accom- 
panying drawings,  several  forms  of  temporary 
fastening  according  to  the  present  invention. 

In  these  drawings: 

Fig.  1  represents  a  side  elevation  of  the  pin 
of  this  invention,  showing  the  temporary  fas- 
tened button  with  holes; 

Fig.  2  is  a  side  elevation  of  the  invented  pins 
for  fastening  a  button  with  four  holes  and 

Fig.  3  is  a  perspective  view  of  the  pin  following 
Figs.  1  and  2. 

The  pin  I,  as  shown  in  Fig.  1,  is  intended  to 
temporarily  fix  buttons  with  two  holes,  B,  when 
trying  on  articles  of  wearing  apparel.  The  upper 
end  2  of  the  shaft  of  the  pin  I  is  bent  in  rec- 
tangular form,  and  is  provided  at  the  end  of 
this  with  a  suitably  constructed  catch  9,  see 
Fig.  3,  which  keeps  the  button  B  with  the  two 
holes  temporarily  in  position  after  the  pin  has 
been  stuck,  into  the  material  in  the  usual  way. 

When  a  button  has  four  holes,  C,  the  shaft 
of  the  pin  I  can  be  provided  with  two  catches 
at  different  angles  to  each  other,  or  two  pins, 
I — 2 — 9,  can  be  used  to  temporarily  fasten  a 
button  with  four  holes,  C. 
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The  present  invention  relates  to  an  electric 
circuit,  adapted  to  be  used  as  a  time  measuring 
device,  and  which  may  be  realized  as  a  clock 
having  index  fingers  indicating  hours,  minutes 
and  seconds. 

It  is  already  known  that  a  deferred  control 
may  be  obtained  by  means  of  a  condenser  in- 
serted in  a  relay  circuit  so  arranged  as  to  con- 
tinue its  operation  by  means  of  the  discharge 
current,  on  to  a  commutator  or  contact  breaker, 
until  the  intensity  of  such  current  of  discharge 
has  fallen  below  a  certain  pre-determined  value. 

According  to  the  present  invention,  use  is  also 
made  of  the  condenser,  but  the  circuit  is  so  ar- 
ranged that  the  relay  operating  the  commutator 
or  contact  breaker  to  be  controlled,  operates  dur- 
ing the  charging  of  the  condenser  until  the 
charging  current,  depending  from  a  constant  ten- 
sion, falls  below  a  certain  predetermined  value; 
the  system  of  time-delay  control  so  obtained  be- 
ing used  in  conjunction  with  means  adapted  to 
repeat  periodically  the  operation  at  pre-deter- 
mined intervals  of  time,  always  equal  to  each 
other. 

The  invention  comprises  essentially  an  electric 
circuit  in  which  are  inserted  two  or  more  con- 
tacts controlling  a  relay  of  normal  type,  a  con- 
denser traversed  by  a  current  of  sufficient  in- 
tensity for  maintaining  attracted  said  relay  dur- 
ing a  predetermined  time,  said  relay  being  in- 
serted on  a  key  adapted  to  open  one  of  the  con- 
tacts for  starting  the  charge  of  the  condenser, 
and  adapted  to  close  the  other  contact  which 
re-establishes  the  circuit  in  place  of  the  key. 

The  invention  comprises  also  the  feeding  with 
alternate  current,  and  devices  for  disposing  the 
antagonistic  force  of  the  relay,  so  as  to  withdraw 
it  from  the  action  of  the  stationary  current,  for 
the  purpose  of  effecting  the  attraction  of  the 
relay  only  during  the  transitory  period  of  the 
current,  and  in  order  to  cause  the  device  to  be 
independent  from  the  variations  of  the  tension. 

Lastly,  the  electric  circuit  according  to  the 
invention,  provides  essentially  the  driving  ele- 
ment for  the  measure  of  time,  operating  on  the 
principle  of  the  time  variation  of  the  charging 
current  of  a  condenser  in  the  time,  assuming  the 
time  in  which  the  charging  current  falls  to  the 
minimum  to  maintain  the  relay  attracted  as  unit 
of  measure. 

The  device  according  to  the  invention  is  shown 
schematically  in  various  forms  of  realization  and 
by  way  of  example  in  the  attached  drawing,  in 
which: 
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Pig.  1  shows  an  electric  circuit  comprising  a 
relay,  two  contacts,  a  condenser  and  a  key. 

Pig.  2  shows  a  complete  circuit  for  effecting  the 
calibration  of  the  time  of  operation  of  the  device. 

Fig.  3  shows  a  circuit  similar  to  an  ordinary 
rotating  telephone  circuit  finder. 

Fig.  4  shows  a  circuit  in  which  a  relay  is  at- 
tracted immediately  on  insertion,  and  remains 
attracted  for  a  given  time  after  having  been 
switched  off.    (Time-delay  dropout  relay). 

Fig.  5  shows  a  circuit  similar  to  that  shown  in 
Fig.  4,  predisposed  so  as  to  compensate  eventual 
variations  of  tension  of  the  feeding  current. 

Fig.  6  shows  a  circuit  similar  to  that  shown 
in  Fig.  5,  comprising  a  time-delay  relay  which 
is  energized  after  a  determined  time  from  its 
insertion,  said  activated  condition  ceasing  imme- 
diately upon  its  disconnection.  (Time-delay 
pickup  relay.) 

Fig.  7  shows  a  circuit  similar  to  those  illus- 
trated on  Pigs.  5  and  6,  but  provided  with  a 
time-delay  relay  retarding  its  action  both  on  its 
insertion  and  on  switching  off.  (Time-delay 
pickup  and  dropout  relay.) 

In  Pig.  1,  I  indicates  a  relay  of  ordinary  type, 
which  actuates,  when  is  energized,  two  contacts 
2  and  3,  shown  in  the  figure  in  a  de-energized 
position,  4  is  a  condenser  having  such  a  capacity 
that  when  the  circuit  is  fed  with  constant  ten- 
sion, it  is  traversed  by  a  charging  current  which 
is  sufficient  to  maintain  attracted  the  relay  I 
for  a  certain  time. 

The  operation  of  the  device  shown  in  Fig.  1 
is  as  follows: 

On  pushing  momentarily  the  key  5,  the  relay 

1  becomes  inserted  and  is  thereby  energized,  for 
operating  its  two  contacts  2  and  3.   The  contact 

2  opens,  starting  thereupon  the  charge  of  con- 
denser 4;  the  contact  3  closes,  thus  maintaining 
closed  the  circuit  in  place  of  key  5  which  re- 
opens immediately. 

When  condenser  4  has  been  charged  until  the 
charging  current  has  dropped  below  the  neces- 
sary minimum  value  for  keeping  attracted  relay 
I,  this  latter  ceases  its  action  on  the  contacts 
2  and  3;  contact  3  opens  thereby  switching  off 
the  circuit  of  the  device,  contact  2  closes,  thereby 
discharging  condenser  4  and  predisposing  it  for 
the  subsequent  operation. 

By  selecting  suitably  the  electrical  character- 
istics of  relay  I  and  of  condenser  4,  the  time 
in  which  relay  I  is  maintained  attracted  is  con- 
stant for  a  given  tension,  and  consequently  the 
complex  may  be  used  as  a  time  measuring  device. 

The  circuit  shown  in  Fig.  1  may  be  completed 
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by  the  addition  of  adjustable  resistances  6,  7 
and  of  condensers  8  and  9,  as  shown  in  Fig.  2. 
The  calibration  of  the  operating  time  of  the 
complex  may  be  effected  either  by  operating  on 
the  adjustable  resistances  6  and  7,  or  on  the 
variable  condensers  8  and  9.  All  the  variable 
elements  6,  7,  8  and  9  above  mentioned,  may  in 
their  turn  be  replaced  with  inductances,  both 
constant  or  variable,  with  or  without  iron  core, 
and  connected  to  them  either  in  series  or  in  par- 
allel. 

If  from  the  circuit  shown  in  Fig.  1,  the  con- 
tact 3  is  excluded,  and  the  key  5  is  maintained 
permanently  closed,  the  circuit  of  relay  I  will 
close  and  open  at  constant  intervals  of  time, 
equal  to  the  time  of  operation  of  the  complex. 

By  applying  in  the  last  mentioned  case,  the 
contact  3  of  the  relay  I  in  the  circuit  illustrated 
in  Fig.  3,  which  is  similar  to  an  ordinary  tele- 
phone circuit  finder,  the  toothed  wheel  I  I  will 
advance  through  a  tooth  at  every  insertion  of 
relay  I  and  consequently  of  the  servomotor  10. 

On  closing  key  5  for  a  time  t  (Fig.  3)  the 
displacement  of  index  finger  12,  integral  with  the 
wheel  II  records  on  dial  13,  the  measure  of  the 
time  t. 

By  calibrating  the  time  interval  of  the  chron- 
ometric  circuit  for  the  time  of  one  second,  pro- 
viding wheel  1 1  with  sixty  teeth,  and  connecting 
mechanically  index  finger  12  with  another  two 
index  fingers  with  successively  reduced  angular 
movements  from  60  to  1  (using  ordinary  clock 
gearings)  a  clock  is  realized,  having  hours,  min- 
utes and  seconds  index  fingers.  In  this  case,  the 
clock  setter  or  adjustment  device  may  be  pro- 
vided by  using  one  or  more  of  the  variable  ele- 
ments above  described,  shown  in  Fig.  2. 

In  order  to  cause  the  time  of  operation  of  the 
device  to  be  independent,  within  certain  limits, 
from  the  tension  of  the  feeding  current,  it  is 
sufficient  to  substitute  the  usual  antagonistic 
spring  of  relay  I,  with  an  electromagnetic  force, 
proportional  to  the  tension  of  the  feed  current, 
as  shown  by  way  of  example  in  Fig.  5,  which 
shows  the  relay  I,  formed  as  an  E  shaped  core 
provided  with  two  windings  14  and  15,  the  move- 
able anchor  IS  being  balanced  on  a  pivot  be- 
tween two  core  expansions  as  hereinafter  de- 
scribed. 

By  replacing  the  dial  13  with  a  series  of  con- 
tacts, and  the  index  finger  1 2  with  a  sliding  brush 
operating  with  said  contacts,  the  time  registra- 
tion may  be  effected  through  suitable  electric 
devices,  such  as  lamps,  relays  and  the  like. 

By  applying  on  the  relay  I  more  contacts  (be- 
sides the  contacts  2  and  3) ,  it  is  possible  to  insert, 
during  the  operation  of  the  chronometric  circuit, 
any  other  circuit  or  electric  apparatus,  so  as  to 
obtain  the  chronometric  registration  in  other 
ways.  By  means  of  such  auxiliary  contacts  and 
relays,  it  is  possible  to  insert  a  plurality  of  chron- 
ometric circuits  in  series,  calibrated  either  to  give 
equal  times  or  to  provide  times  different  one 
from  the  other. 

The  preceding  description  of  the  arrangements 
of  circuits  according  to  the  invention,  applies  also 
when  the  circuit  shown  in  fig.  1  is  fed  with  alter- 
nating current,  provided  that  use  is  made  of 
suitable  appliances. 

Fig.  4  shows  schematically  a  circuit  so  arranged 


that  the  relay  provided  in  it  is  attracted  imme- 
diately upon  its  insertion,  and  continues  to  be 
attracted  for  a  determined  time  after  having  been 
switched  off  (Time-delay  dropout  relay) .  In  such 

5  circuit,  the  relay  I  is  energized  immediately  on 
closing  key  17,  while  condenser  18  is  short  cir- 
cuited by  said  contact  key  17,  and  is  thereupon 
discharged.  When  the  circuit  is  disconnected, 
through  the  opening  of  contact  key  17,  the  relay 

10  I  continues  to  be  traversed  by  the  feeding  current, 
until  the  value  of  said  charging  condenser  cur- 
rent falls  below  a  certain  determined  value. 

Fig.  5  shows  schematically  a  circuit  similar  to 
that  shown  in  fig.  4,  but  provided  with  means 

15  adapted  to  compensate  eventual  variations  of  ten- 
sion of  the  feeding  current.  These  means,  as 
above  mentioned,  consist  in  forming  the  relay  on 
an  E  shaped  core,  comprising  two  windings  1 4  and 
15,  and  on  oscillating  anchor  16  pivoted  between 
said  core  windings,  one  of  which  may  be  inserted 
as  the  relay  I  shown  in  fig.  4,  and  the  other  may 
be  shunted  from  the  feed  current  with  an  adjust- 
able resistance  connected  in  series,  thus  acting 
as  an  antagonistic  force. 

25  With  the  arrangement  just  described,  both  the 
active  force  of  the  relay,  depending  from  the 
charging  current  of  condenser  18,  and  the  an- 
tagonistic force  which  causes  it  to  be  discon- 
nected, when  said  force  decreases,  are  propor- 

3d  tional  to  the  tension  of  the  current,  i.e.,  they  vary 
similarly  as  the  variations  of  the  latter,  and  con- 
sequently the  operation  of  the  device  depends 
solely  from  the  electric  characteristics  of  the  cir- 
cuit, and  so  remains  practically  constant  even 

3a  during  eventual  variations  of  the  current  tension. 
In  the  circuit  shown  in  fig.  5,  the  rheostats 
19  and  20  are  used  for  adjusting,  within  certain 
limits,  the  time  of  the  circuit. 

Fig.  6  shows  a  circuit  similar  to  that  shown  in 

40  fig.  5,  with  which  however  the  opposite  effect  is 
obtained,  i.e.,  a  retardation  of  the  activation  of 
the  relay  (time-delay  pickup  relay).  In  this  cir- 
cuit, winding  14  is  the  active  one,  while  winding 
15  provides  the  antagonistic  force;  these  two 

4.3  windings  are  so  dimensioned  that  on  pressing  the 
key  21,  the  winding  14  is  inserted,  but  the  force 
produced  by  it  is  not  sufficient  for  attracting  im- 
mediately the  movable  anchor  16,  and  conse- 
quently a  time  t  has  to  pass  between  said  inser- 

:ai  tion  and  the  actual  attraction  of  anchor  16,  after 
which  the  current  charge  of  condenser  18,  drops 
to  such  a  low  value,  that  the  current  traversing 
the  winding  15  falls  below  and  is  overcome  by 
that  traversing  the  winding  14.  Also  in  this  case 

95  the  time-delay  depends  on  the  values  of  condenser 
18  and  resistances  19  and  20. 

The  relay  shown  in  fig.  6  has  a  quick  return, 
viz;  as  soon  as  key  21  is  released,  the  moveable 
balancer  1 6  is  immediately  attracted  again  by  the 

,)()  winding  15. 

The  circuit  shown  in  fig.  7  is  a  time-delay 
pickup  and  dropout  relay.  In  fact,  in  this  cir- 
cuit, on  pressing  the  key  21,  the  operation  above 
described  for  the  circuit  of  fig.  6  is  obtained,  and 

65  on  releasing  said  key  21,  the  operation  described 
for  the  circuit  of  fig.  5  is  obtained.  The  two 
time-delays  depend  on  the  values  of  the  con- 
densers 18  and  23  and  of  the  resistances  19,  20 
and  22. 
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The  present  invention  relates  to  a  process  and 
to  a  device  for  removing  the  woody  matter  from 
the  stem  fibres  of  textile  plants  as  ramie,  hemp 
and  others,  starting  from  the  dry  or  from  the 
green  stem  as  it  is  cropped;  the  invention  allows 
also  to  operate  on  the  field  on  which  the  plants 
are  cultivated. 

A  device  according  to  the  invention  is  illus- 
trated in  a  side  view  by  way  of  an  example  on 
the  accompanying  drawing  which  shows  its  prin- 
cipal members  and  their  operation. 

The  device  shown  consists  mainly  of  two  rollers 
a  and  a'  having  radial  blades  on  their  periphery 
and  being  driven  by  not  represented  rotating 
members  with  a  continuous  regular  movement  of 
rotation,  as  shown  by  the  arrows  of  the  drawing. 

The  rollers  which  are  both  positively  driven 
are  so  supported  that  the  upper  roller  a'  may  be 
approached  to  and  removed  from  the  lower  roller 
for  the  purpose  to  allow  a  greater  or  smaller  en- 
gagement between  the  blades. 

The  number  of  the  blades  and  the  speed  of 
their  rotation  as  well  as  the  depth  of  engage- 
ment, are  adapted  to  the  quality  and  to  the  state 
of  the  textile  plants  to  be  treated  and  they  are 
therefore  variable  factors. 

The  bundle  b  to  be  freed  from  the  woody  mat- 
ter is  fixed  by  means  of  a  clip  c  to  the  arm  d, 
articulated  in  e  and  guided  in  /,  so  that  during 
the  relation  of  the  bladed  rollers  the  bundle  is 
brought  forwards  and  then  withdrawn  by  means 
of  the  oscillation  of  the  arm  g  moved  by  an  ex- 
centric  mechanism  indicated  in  h  and  receiving 
its  continuous  and  regular  rotating  movement  by 
not  shown  rotating  members  connected  by  a 


joint  with  the  main  driving  shaft,  eventually 
driven  by  a  pedal  or  by  hand;  alternatively  the 
forward  movement  of  the  bundle  could  also  be 
obtained  manually. 
5  To  each  evolution  of  the  excentric  h  correspond 
a  complete  oscillation  of  the  bundle  b,  which 
being  moved  with  a  smaller  speed  than  the  pe- 
ripheric speed  of  the  bladed  rollers  is  trailed  for- 
wards by  the  blades,  which  break  the  woody 
10  matter  and  which  on  the  return  movement  of 
the  bundle  separate  and  retain  the  broken  woody 
parts. 

The  described  cycle  of  treatment  may  be  re- 
peated until  the  bundle  is  well  freed  from  the 

15  woody  matter  but  this  is  mostly  obtained  already 
in  the  first  cycle. 

The  device  may  be  installated  on  an  agricul- 
ture carriage  and  thus  transported  on  the  field 
on  which  the  plants  are  cultivated. 

20  It  is  to  be  understood  that  the  invention  is  not 
limited  to  the  form  of  execution  illustrated  only 
by  way  of  example,  but  comprises  on  the  con- 
trary all  the  structural  variations  which  are  pos- 
sible in  realising  the  claimed  proceeding,  as,  re- 

05  lated  to  all  the  known  stripping  systems,  the 
novelty  of  this  invention  mainly  resides  in  the 
circumstance  that  only  one  mechanical  device 
is  used  for  introducing  the  bundle  of  plants  in 
a  forwards  direction  and  for  withdrawing  it  after- 

:,o  wards  whilst  the  rotating  parts  of  the  machine 
are  always  moved  in  the  same  sense.  This  is 
the  circumstance  which  permits  the  elimination 
of  the  woody  matter. 
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The  invention  relates  to  a  method  of  producing 
sound  band  matrices  by  coating  the  original 
sound  band  with  a  liquid  gelatinous  substance 
or  gelatinating  albumins  and,  after  the  matrix 
substance  has  hardened,  drawing  off  the  so  5 
formed  band-shaped  coating  from  the  original 
sound  band.  Coating  the  recorded  surface  of  the 
original  sound  band  with  the  matrix  substance 
may,  for  example,  be  effected  by  means  of  a  ro- 
tating roller  partly  dipping  into  a  bath  of  the  10 
substance,  said  roller  feeding  the  substance  in  a 
thin  layer,  either  directly  or  by  insertion  of  a 
feeding  roller,  to  the  surface  of  the  original  sound 
band. 

The  application  of  the  matrix  substance  to  the  15 
recorded  surface  of  the  original  sound  band  is 
particularly  difficult  if  this  band  consists  of  a 
wax  band,  because  the  slightest  contact  of  the 
comparatively  soft  wax  with  a  solid  body  will  at 
least  destroy  the  record,  if  it  does  not  cause  the  20 
wax  layer  to  come  off  its  base.   But  also  in  the 
case  of  original  sound  bands  not  having  a  sound 
record  layer  of  wax,  a  direct  contact  of  the  sur- 
face of  the  original  sound  band  with  a  solid  body 
will  impair  the  quality  of  the  sound  band  matrix,  25 
in  which  connection  it  should  be  noted  that  in 
applying  layers  of  a  substance  to  bands,  a  direct 
contact  between  the  band  and  the  element  feed- 
ing the  substance  was  hitherto  considered  neces- 
sary for  securing  a  uniform  distribution  of  the  30 
substance  on  the  band  or  for  preventing  the 
formation  of  air  bubbles. 

According  to  the  invention,  the  uniformly  thick 
layer  of  the  matrix  substance,  which  is  continu- 
ously fed  to  the  surface  of  the  original  sound  35 
band,  moving  at  a  uniform  speed,  is  dammed  by 
said  sound  band,  preventing  direct  contact  be- 
tween the  sound  band  and  the  element  feeding 
the  substance.  This  damming  causes  an  accu- 
mulation of  substance  bridging  over  the  space  40 
between  the  original  sound  band  and  the  feeding 
element,  which  accumulation  may  be  termed  as 
damming  wave,  in  other  words:  a  small  but 
definite  quantity  of  substance  uniformly  dis- 
tributed over  the  width  of  the  original  sound  band  45 
is  formed  directly  at  the  place  of  application, 
from  which  quantity  the  original  sound  band 
draws  the  substance  required  to  form  the  matrix. 

Especially  if  the  original  sound  band  has  a 
recorded  wax  layer,  it  is  advisable  to  mix  the  50 
matrix  substance  with  an  addition  reducing  its 
surface  tension,  for  example  a  soap  solution  or 
alcohol,  in  order  that  the  substance  should  well 
enter  even  the  smallest  groove-shaped  sound 
tracks.  55 


The  uniformity  of  the  damming  wave  formed, 
which  is  maintained  in  the  course  of  making  the 
matrix  as  v/ell  as  in  the  state  of  rest,  is  attained 
according  to  the  invention  by  keeping  the  thick- 
ness of  the  gelatine  layer  or  the  like,  fed  to  the 
place  of  application,  smaller  than  the  thickness 
of  the  layer  of  substance  received  by  the  original 
sound  band,  and  by  correspondingly  increasing 
the  feeding  speed  of  the  layer  of  gelatine  sup- 
plied. As  thorough  experiments  have  shown,  the 
proportion  of  the  speed,  at  which  the  matrix  sub- 
stance is  fed  to  the  place  of  application,  to  the 
linear  speed  of  the  original  sound  band  should 
preferably  be  made  about  5  to  1. 

In  feeding  the  layer  of  the  matrix  substance 
to  the  place  of  application  by  means  of  a  roller, 
it  is  advisable  to  keep  the  thickness  of  the  layer 
of  substance  fed  by  the  roller  so  small  as  not  to 
exceed  a  few  hundredths  of  a  millimetre.  Fur- 
thermore, the  velocity  of  rotation  of  the  feeding 
roller  is  preferably  kept  below  the  empirically 
determinable  critical  velocity  at  which  the  matrix 
layer  has  the  tendency  to  accumulate  on  the  cen- 
tral portion  of  the  roller. 

The  space  between  the  original  sound  band  and 
the  feeding  roller,  the  velocity  of  this  roller  and 
of  the  band,  and  the  thickness  of  the  layer  of 
substance  fed  by  the  roller  should  be  adjusted 
so  that,  in  the  final  result,  a  complete  consump- 
tion of  the  substance  fed  without  air  bubbles  is 
made  possible  by  a  most  uniform  application  to 
the  original  sound  band  without  the  band  touch- 
ing the  roller. 

At  the  place  of  application,  the  original  sound 
band  is  preferably  moved  in  a  direction  opposite 
to  that  in  which  the  matrix  substance  is  fed. 

For  carrying  out  the  method  according  to  the 
invention,  it  is  advisable  to  use  the  device  for 
producing  wax  ribbons  for  mechanical  sound  re- 
cording purposes  shown  in  the  U.  S.  patent  appli- 
cation "Method  and  device  for  producing  wax 
ribbons  for  mechanical  sound  recording"  of  Rich- 
ard Ruhnau,  Berlin-Tempelhof,  30,  Badener  Ring 
(Germany)  dated  August  2nd  1940. 

A  constructional  example  for  carrying  out  the 
method  according  to  the  invention  is  illustrated 
in  the  accompanying  drawing  in  which: 

Fig.  1  is  a  diagrammatical  side  view  of  a  de- 
vice for  carrying  out  the  method  according  to  the 
invention, 

Fig.  2  is  a  section  through  the  device  shown  in 
Fig.  1  on  the  line  n — II. 

The  gelatinous  substance  or  the  gelatinating 
albumin  is  liquefied  in  a  vessel  I  by  adding  a 
solvent  or  is  introduced  in  liquid  state  into  the 
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vessel.  Preferably,  an  addition  reducing  the  sur- 
face tension,  for  example  a  soap  solution  or  al- 
cohol, is  mixed  with  the  substance. 

A  roller  3,  hereinafter  called  bailing  roller 
mounted  to  rotate  on  an  arm  2  pivotally  con- 
nected by  a  universal  joint,  partly  dips  into  the 
bath  and  is  rotated  by  a  mechanically  driven 
roller  4.  A  spring  5,  attached  at  one  end  to  the 
arm  2  and  at  the  other  end  to  a  stationary  part 
of  the  device,  draws  the  bailing  roller  3  towards 
the  circumference  of  the  roller  4.  As  will  be 
seen  from  Fig.  2,  the  bailing  roller  3  is  provided 
at  its  circumference  with  a  rather  wide  groove 
6,  the  depth  of  which  is  so  dimensioned  that  a 
sufficient  quantity  of  the  matrix  substance  will  be 
permitted  to  pass  between  the  rollers  3  and  4  and 
will  be  supplied  to  the  roller  4. 

The  edge  ribs  7  touch  the  straight  generatrix 
of  the  roller  4. 

The  bailing  roller  3,  in  its  rotation,  takes  up 
matrix  substance  from  the  vessel  I  and  transfers 
it  to  the  upper  roller  4.  The  film  of  the  sub- 
stance deposited  upon  the  roller  4,  hereinafter 
called  feeding  roller,  is  partly  removed  again  by 
an  adjustable  knife-shaped  stripping  plate  8  and 
leturned  into  the  vessel  I.  The  rest  of  the  layer 
of  substance  remaining  on  the  feeding  roller  is 
free  from  air  bubbles  and  partakes  completely 
uniformly  in  the  rotation  of  the  feeding  roller. 

A  roller  9,  arranged  opposite  the  feeding  roller 
4,  serves  to  convey  the  recorded  original  sound 
band  10.  The  band  conveying  roller  9  is  adjust- 
able with  respect  to  the  feeding  roller  4,  and 
both  rollers  turn  in  the  same  sense.  In  operat- 
ing the  device,  the  band  conveying  roller  is  moved 
towards  the  feeding  roller  by  means  of  a  suitable 
shifting  device  so  far  as  to  cause  the  film  of  sub- 
stance to  slightly  touch  the  band  arriving  in  oppo- 
site direction  whereby  the  liquid  substance  is 
dammed,  thus  ensuring  the  uniform  transfer  of 
the  substance  to  the  band. 

The  best  results  are  obtained  if,  by  means  of 
the  stripper  8,  the  thickness  of  the  layer  of  sub- 
stance is  reduced  to  a  few  hundredths  of  a  milli- 


metre, and  if  the  circumferential  velocity  of  the 
feeding  roller  4  is  considerably  increased  with  re- 
spect to  the  running  speed  of  the  band  so  that 
the  circumferential  velocity  of  the  roller  4  and 

5  the  running  speed  of  the  band  are  in  the  propor- 
tion of  about  5  to  1. 

It  was  found  that  the  operating  speed  of  the 
device  is  limited  by  the  fact  that  the  film  of  sub- 
stance, if  the  roller  4  rotates  too  quickly,  has  the 

10  tendency  to  accumulate  to  an  elevation  in  the 
centre  of  the  roller,  whereas  the  edges  of  the 
roller  remain  nearly  free  from  the  substance. 

The  optimum  operating  speed  is  easily  found 
by  experimenting,  if  regulating  means  are  pro- 

]5  vided  for  the  driving  motor.  It  has  also  been 
found  to  be  advantageous  to  arrange  strippers 
at  the  roller  4  in  such  a  way  that  any  substance 
adhering  to  the  sides  of  the  rollers  is  also  re- 
turned into  the  vessel  I ,  as  it  would  otherwise  lead 

2o  to  thickening  of  the  edge  portions  of  the  matrix. 
Finally,  it  was  found  advisable  to  make  the 
width  of  the  substance  rollers  3  and  4  a  little 
smaller  than  the  width  of  the  original  sound 
band.   The  object  of  this  is  to  prevent  the  liquid 

2,j  substance  from  running  over  the  edges  of  the 
band. 

It  is  preferable  not  to  produce  the  matrix  in 
one  single  operation,  owing  to  the  fact  that  it  is 
difficult  to  uniformly  apply  the  matrix  substance 

3q  in  a  very  thin  layer.  Therefore,  the  matrix  sub- 
stance is  applied  to  the  original  sound  band  in 
several  thin  layers  one  upon  another  until  the 
coating  thus  formed,  when  hardened,  has  the 
thickness  of  the  matrix  desired.  When  this  thick- 

35  ness  is  reached,  the  band-shaped  coating  is  drawn 
off  the  original  sound  band;  it  represents  the 
matrix  ready  for  use.  The  individual  compara- 
tively thin  layer  of  the  matrix  substance  applied 
at  a  time  is  dried  before  applying  the  next  layer. 

40  For  this  purpose,  slight  heating  is  advisable  in 
order  to  remove  the  solvent  contained  in  the 
matrix  substance. 

HUGO  WESTERKAMP. 
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This  invention  relates  to  a  process  for  the  man-  ing  in  accordance  with  the  invention  we  name 

ufacturing  of  tightening  plates  which  are  applied  the  following  one: 

especially  in  tightening  devices  being  submitted  Parts 

to  relatively  high  temperatures.  Perbunane  (synthetic  caoutchouc  of  the  iso- 

Tightening  plates  manufactured  according  to   5      prene  class)  100 

this  invention  may  for  instance  be  used  on  a       Resin   10 

large  scale  in  the  tightening  devices  of  cylinder       Softener   5 

heads,  exhaust  pipes  of  combustion  engines  such       Vulcanizing  material   20 

as  of  high  efficiency  used  in  aeroplones,  and  sim-       Inactive  soot   50 

ilar  purposes.   The  new  tightening  plates  are  of  10  Slag  powder,  slag  wool,  graphite,  powder  of 

a  combination  type,  consisting  of  soft  packing  chalk  such  as  calcium  silicate,  and  like 

layers  and  supporting  layers,  for  instance  metal  fillers   230 

layers.   The  soft  packing  layers  differ  from  al-  The  tightening  plates  may  be  manufactured  in 

ready  known  tightening  means  in  consisting  of  various  manner,  for  instance  by  producing  foils 

synthetic  products  showing  a  greater  resistibility  15  of  soft  packing  material,  consisting  of  synthetic 

to  heat  than  natural  caoutchouc.  caoutchouc  or  highly  molecular  hydrocarbons 

As  such  materials,  polymerisates  of  organic  having  a  molecular  weight  of  preferably  not  much 

compounds  and  mixtures  with  such  polymerisates  less  than  100,000,  by  means  of  mixing  rolls,  mash- 

with  resins,  synthetic  resins,  softeners  and  vul-  ing  or  filtering  devices. 

canizing  materials;  as  well  as  with  packing  ma-  20     For  manufacturing  these  foils,  the  solid  or 

terials,  come  especially  into  question.   Particu-  pulpy  form,  the  latex,  a  solution  or  an  emulsion 

larly  good  results  can  be  obtained  by  the  use  of  of  artificial  caoutchouc  may  be  used, 

synthetic  and  caoutchouc-like  polymerisates  of  These  foils  are  now  e.  g.  pressed  on  a  layer  of 

unsaturated  hydrocarbons,  for  instance:  poly-  metallic  packing  of  known  composition,  for  in- 

merisates  of  butadiene,  dimethyl-butadiene,  iso-  25  stance  a  gauze  of  metal  wire,  upon  a  perforated 

prene  and  the  like.   Into  question,  herewith,  come  flat  piece  of  metal  or  the  like  and  joined  thereto 

highly-polymerised   hydrocarbons   of   different  by  way  of  vulcanization. 

grades  of  polymerisation,  for  example  those,  the  When  several  metal  layers  are  used,  it  is  ad- 
molecular  weight  of  which  exceeds  100,000  or  vantageous  to  place  the  filaments  in  the  various 
better  150,000.  The  increase  of  the  molecular  00  Sauzes  so  that  they  are  not  in  parallel  position 
weight  of  such  highly-polymerised  hydrocarbons  bufc  ™n  in  different  directions  so  as  to  obtain  the 
results  in  the  increase  of  strength  and  elasticity  greatest  possible  tensile  strength  in  all  directions 
with  a  simultaneous  decrease  of  permanent  elon-  in}^e  fimsned  plate. 

gation  Two  w11^  Sauzes,  for  instance,  the  wires  of  each 

Further  advantages  of  the  above-mentioned  35  of  which  are  arranged  rectangularly  in  the  base, 

synthetic  products,  as  compared  with  natural  are  ^st  P?aced  one  abo!e  the  other  in  such  a 

caoutchouc,  consist  of  a  greater  resistance  to  cer-  tWft&L 5f  r>f Sf/1^  ™          T*6  °f  45  d?grles 

tain  liquids  and  gases  such  as  mineral  oil,  ben-  L^l^Vp^^  fn  ^  i   Ta^T  m  ^ 

zine,  glycerine  and  the  lik.   Furthermore,  vinyl-  40  g^JS^w^'S^  *° 

or  acryl-polymerisates  and  their  mixtures  with  Instead  of  wf            inlays  also  layers  of  long 

resins  synthetic  resins  softening  and  packing  ma-  metal  fibres        be  used  th  fib       fy  fa  s_ 

terials,  can  be  advantageously  made  use  of.  6nt  layers  being  s0  arranged  that  they  do  not  run 

Other  material  such  as  resins,  softeners,  vul-  parallel  to  each  other 
canisation  means,  filling  materials  like  soot,  slag  45  Stabilizing  inlays  consisting  for  instance  of  a 
powder  and  the  like  may  be  added  to  the  above  perforated  flat  iron,  a  wire  gauze  or  the  like  are 
mentioned  soft  base  materials  of  the  tightening  joined  to  the  soft  material  part  of  the  tightening 
plate,  consisting  of  synthetic  caoutchouc  or  highly  device  preferably  by  pressing  or  rolling  the  flux- 
polymerised  hydrocarbons.  ible  material,  if  necessary  under  application  of 
As  an  example  for  a  composition  of  soft  pack-  50  heat,  through  or  around  the  stabilizing  inlays 
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The  tightening  plate  to  be  manufactured  may 
for  instance  consist  of  a  wire  gauze  as  a  stabiliz- 
ing inlay,  which  is  to  be  covered  on  top  and  below 
by  layers  of  synthetic  caoutchouc  or  similar  arti- 
ficial material.  It  has  already  been  suggested  to 
manufacture  the  plates  desired  by  using  two  sep- 
arate foils  consisting  of  the  same  material  which 
is  to  serve  for  covering  the  stabilizing  inlay.  One 
of  these  foils  is  then  laid  on  top  of  the  wire  gauze, 
the  other  against  the  bottom  of  said  gauze,  the 
sides  of  the  plates  that  face  each  other  having 
been  treated  with  sticking  material  before  fasten- 
ing them  on  to  the  gauze.  Hereafter  the  whole 
of  the  tightening  device  is  pressed  together  in  a 
press  or  rolling  device. 

According  to  the  above-mentioned  variation 
one  foil  only  of  the  covering  material  is  rolled 
out  which  has  about  double  the  thickness  of  the 
two  aforesaid  foils.  This  foil  of  double  thickness 
is  laid  above  or  below  the  wire  gauze,  whereupon 
both  parts  are  united  for  instance  by  pressing. 

The  shapeable  and  fluxible  material  is  thereby 
pressed  through  the  meshes  and  around  the  single 
filaments  of  the  gauze. 

Thereby  a  completely  uniform  plate  is  obtained 
which  has  the  advantage  that  it  cannot  be  split 
into  separate  sheets  again.  The  manufacturing 
process  as  described  above  is  cheaper  than  the 
manufacturing  of  the  tightening  plate  by  join- 
ing several  plates  together.  Furthermore  it  has 
the  great  advantage  that  a  uniform  plate  manu- 
factured in  the  way  described  is  completely  tight 
and  may  be  used  with  far  higher  pressures  than 
a  tightening  plate  composed  of  several  foils. 

For  the  process  of  manufacturing  a  tightening 
plate  which  is  to  contain  two  stabilizing  inlays 
one  above  the  other,  an  especially  thick  foil  shall 
be  rolled  out  in  a  similar  way,  which  is  to  have 
three  times  the  strength  of  the  layers  situated 
above,  below  or  between  the  inlays.  This  thick 
layer  of  fluxible  material  is  then  preferably 
sandwiched  in  between  the  two  stabilizing  layers. 
When  pressing,  the  fluxible  material  of  the  foil 
flows  through  the  perforations  of  the  stabilizing 
inlay  and  around  the  solid  parts  of  said  inlays. 
As  much  as  the  manufacturing  of  two  foils  is 
thereby  saved.  It  is  also  easier  to  manufacture 
a  thick  layer  of  a  given  size  than  a  thin  one. 
When  manufacturing  plates  with  two  hard 
material  inlays,  for  instance  wire  gauzes,  one 
may  proceed  by  putting  the  two  gauzes  one  upon 
the  other  and  to  apply  to  the  top  and  the  bottom 
side  of  these  two  layers  a  soft  material  foil  for 
instance  of  artificial  caoutchouc,  thus  having  the 
two  wire  gauzes  sandwiched  in  together  between 
two  soft  material  foils.  The  whole  packing  is 
then  pressed.  The  soft  material  flows  through 
the  openings  of  the  inlays  and  around  the  fila- 
ments into  the  space  between  the  two  gauzes. 
Consequently  a  tightening  plate  is  obtained 
which  is  completely  homogenous  as  all  enclosed 
air  is  removed  by  strong  pressing. 

For  manufacturing  tightening  plates  in  the 
above-mentioned  way  such  inlays,  for  instance 
flat  irons,  may  preferably  be  used  which  have  a 
rough  or  reamer-like  surface  or  one  which  is 
provided  with  a  number  of  projecting  parts  or 
points  which  stand  out  in  relief  from  the  surface. 
It  is  especially  easy  to  press  a  fluxible  material 
through  the  openings  or  interruptions  and  around 
the  outstanding  parts  of  such  inlays. 

Furthermore,  when  using  vulcanizable  or  flux- 


ible material  the  velocity  of  vulcanization  is  in- 
creased, for  the  projecting  parts  coming  into 
contact  with  the  pressing  device  cause  a  quicker 
distribution  of  heat  through  the  whole  mass  of 
5  the  material  to  be  vulcanized.  These  tighten- 
ing-devices  show  the  advantage  of  greater  heat 
conductivity  also  after  finishing. 

Experience  has  proved  that  conductivity  of 
temperature  of  the  new  tightening  means  is  very 

10  good,  also  when  several  layers  of  synthetic 
caoutchouc  together  with  layers  of  gauze  of 
metallic  wire  are  used. 

In  consequence  of  the  high  elastic  qualities  of 
synthetic  caoutchouc  or  highly  polymerised  hy- 

15  drocarbons  it  is  also  possible  to  keep  the  tighten- 
ing layers  made  of  these  materials,  and  cover- 
ing the  layers  of  metal  gauze,  relatively  thin  so 
as  to  improve  the  heat  conductivity  of  the  whole 
tightening  plates  considerably. 

20  This  is  a  remarkable  advantage  e.  g.  against 
already  known  tightening  materials  made  of 
metal  gauze  and  asbestos  layers.  It  is  not  pos- 
sible to  keep  the  latter  equally  thin,  partly  be- 
cause asbestos  as  a  working  material  does  not 

2g  allow  for  the  making  of  plates  of  the  required 
thinness,  partly  because  the  asbestos  layer  must 
have  a  certain  thickness  to  make  up  for  the  un- 
evenness  of  the  metal  gauze,  if  a  decrease  of  tight- 
ening is  to  be  avoided. 

30  No  lessening  of  tightening  pressure  was  found 
even  after  use  for  a  longer  period. 

When  one  fastened  at  room  temperature  no 
re-adjustment  of  the  fastening  means  is  neces- 
sary even  after  the  use  at  high  temperature,  less 

35  supervision  is  therefore  required  with  the  new 
tightening  means  as  compared  with  types  which 
are  now  in  use. 

While  the  contrary  was  to  be  expected,  no 
hardening  or  destruction  takes  place  when  the 

40  tightening  plates  according  to  the  invention  are 
applied  e.g.  in  cylinder  heads  and  are  thereby 
subjected  to  the  extreme  conditions  of  a  com- 
bustion room,  such  as  abnormally  high  tempera- 
ture.  Even  when  subjected  for  a  longer  period 

45  to  such  strain  it  never  occurred  that  a  plate  was 
burnt  or  stuck  to  the  cylinder  walls. 

It  is  therefore  possible  to  remove  the  tightening 
plates  without  destroying  them  or  injuring  the 
surfaces,  whereafter  the  plates  may  be  used 

50  again. 

No  special  treatment  of  the  tightening  plates 
such  as  applying  graphite  to  their  surfaces  is 
necessary  before  mounting  them  in  the  motor. 

Not  only  will  the  tightening  plate  or  the  like 
55  be  much  cleaner  to  handle  but  also  the  tightening 
effect  will  be  increased,  when  the  application  of 
a  graphite  coating  is  omitted,  because  the  soft 
and  highly  elastic  surfaces  of  the  packing  will  be 
more  capable  of  filling  and  thereby  closing  the 
irregularities  of  the  tightening  surfaces,  when 
free  from  such  graphite  coating. 

This  measure  also  decreases  the  possibility  of 
the  tightening  material  being  squashed  away 
along  the  tightening  planes  under  the  effect  of 
high  pressure. 

These  improved  qualities  of  tightening  plates 
manufactured  according  to  my  invention  are  even 
effective  when  the  tightening  surfaces  were  not 
prepared  very  properly. 
7n  This  application  is  a  division  of  application 
Serial  No.  312,785. 

KARL  LUDWIG  DIEHL. 
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With  the  device  according  to  the  invention 
two-ears  sound  locators  can  be  tested  with  re- 
gard to  the  accuracy  of  direction-finding.  Fur- 
thermore the  device  may  be  used  as  an  appara- 
tus for  training  the  direction-finding  crew  in  the 
use  of  sound  locators  for  locating  the  invisible 
moving  airplanes. 

For  testing  two-ears  sound  locators  up  to  now 
airplane  noise  imitating  loudspeakers  are  used, 
mounted  in  great  distance  in  order  to  ascertain 
subjectively  by  repeated  direction-finding  the 
mean  sound  direction  to  bring  the  same  into 
accordance  with  the  optical  direction  by  suitable 
means,  as  for  instance  by  altering  the  length 
of  the  path  of  the  sound  impulses  conducted  to 
the  right  and  to  the  left  ear,  respectively.  For 
this  reason  during  the  training  in  sound  location 
the  sound  locator  has  been  set  in  any  direction 
and  by  repeated  direction-finding  the  individual 
error  in  reading  off  the  sound  direction  com- 
pared with  the  optical  direction  has  been  ascer- 
tained. 

For  testing  the  zero  direction  of  the  direction 
indicator  of  a  two-ears  sound  locator  according 
to  the  invention,  in  the  plane  of  the  parallel  25 
acoustic  axes  of  the  two  sound  receivers  two 
sources  of  sound,  as  far  as  possible  of  equal 
loudness,  timbre,  and  frequency,  are  arranged 
as  far  as  possible  in  equal  distances  opposite  the 
sound  receivers  in  the  mean  position  of  the  de- 
vice so  that  on  turning  the  sound  locator  dif- 
ferences in  intensity  and  phase  will  occur  be- 
tween the  impulses  arriving  at  the  left  and  right 
ear  respectively,  causing  the  impression  of  a  dis- 
placement transverse  to  the  sound  direction  of 
a  single  remote  source  of  sound  which  can  be 
located  now  by  oscillating  the  sound  locator  into 
its  acoustic  axis. 

In  order  to  build  a  training  device  for  sound 
location  based  upon  the  principle  explained 
above,  according  to  the  invention  the  two  sources 
of  sound  being  situated  exactly  opposite  the 
sound  receivers  in  the  middle  position  of  the  de- 
vice and  having  as  far  as  possible  equal  loudness, 
timbre,  and  frequency,  are  arranged  on  a  sup- 
port rotatably  mounted  on  the  pivot  of  the  sound 
locator  so  that  on  turning  this  support  differ- 
ences in  intensity  as  well  as  in  phases  between 
the  impulses  arriving  at  the  right  and  left  ear 
respectively,  will  occur  whereby  also  by  this  turn- 
ing the  impression  of  a  moving  sound  source  will 
be  created,  the  movement  of  which  can  be  fol- 
lowed by  corresponding  turning  of  the  sound 
located  in  exactly  the  same  manner  as  it  is  the 
case  during  the  acoustic  pursuit  of  a  remote  air- 
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plane  moving  in  transverse  direction  to  the  sound 
direction. 

The  device  according  to  the  invention  is  shown 
in  the  drawings  by  way  of  example  in  two  forms 
of  execution  in  combination  with  a  sound  locator 
movable  in  a  horizontal  plane. 

Fig.  1  shows  in  plan  view  a  locator  with  two 
telephones  and  sound  sources. 

Fig.  2  shows  in  plan  view  a  device  in  which 
the  orifices  of  two  equal  sound  conduits  are  used 
as  sound  sources,  the  conduits  coming  from  a 
common  sound  source. 

Fig.  2a  shows  the  same  device  in  an  elevation 
from  behind. 

The  two  sound  receivers  3,  3  are  mounted  on 
a  horizontal  support  2  journalled  on  a  vertical 
pivot  I.  To  these  two  sound  receivers  the  two 
horizontal  sound  conduits  4,  4  of  equal  length  are 
connected  in  such  a  manner  that  the  two  shells 
5,  5  made  of  soft  rubber  will  bear  tightly  against 
the  ears  of  the  operator.  Below  the  support  2 
a  T-shaped  support  6  is  journalled  on  the  pivot 
I  independently  of  the  support  2,  a  loud  tele- 
phone 7  (a  small  loudspeaker)  being  arranged 
on  each  of  the  two  arms  6a,  6a,  these  telephones 
having  as  far  as  possible  equal  intensity  and 
timbre.  In  the  middle  position  of  the  support 
6  the  centres  of  the  diaphragms  of  the  two  tele- 
phones are  situated  in  the  acoustic  axis  y — z 
of  the  two  sound  receivers.  The  diaphragms  of 
these  two  telephones  connected  together  par- 
allel or  in  series  are  set  into  oscillations  by  a 
common  alternating  current,  preferably  by  the 
amplified  current  controlled  by  the  grammo- 
phone  sound  box  whereby  preferably  the  gram- 
mophone  disc  produces  airplane  noise. 

The  support  6  is  provided  with  an  indicator  6b 
which  coincides  in  the  middle  position  with  the 
zero  mark  of  a  dial  2a  arranged  on  the  pivot  2 
in  order  to  ascertain  the  accuracy  of  the  adjust- 
ment of  the  sound  direction  with  regard  to  the 
acoustic  axis  zo — zo  of  the  sound  locator  when 
the  examinator  turns  the  telephone  support  at 
will.  Preferably  the  dial  with  the  indicator  is 
shielded  so  that  it  can  not  be  observed  by  the 
operator.  The  results  can  be  registered  in  a 
known  manner  by  recording  the  angular  differ- 
ences between  the  sound  direction  and  the  locat- 
ing direction  on  a  running  paper  strip.  In  view 
of  the  fact  that  in  practice  often  interfering 
noises  caused  by  wind,  motor  cars  etc.  impede 
the  direction-finding,  preferably  a  supplement 
telephone  generating  such  interfering  noises  is 
arranged  on  the  support  2  or  on  the  support  6. 

Instead  of  the  two  telephones  energized  with 
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the  same  phase  of  a.  c.  also  two  sound  conduits 
8a,  8a  are  arranged  on  the  arms  6a,  6a  and  situ- 
ated in  the  middle  position  of  the  support  6 
opposite  to  the  two  sound  receivers,  these  sound 
conduits  being  connected  with  a  vertical  central  - 
conduit  8c  by  a  forked  conduit  8b  and  the  central  ° 
conduit  8c  being  connected  to  the  sound  box  of 
a  grammophone  10  by  a  funnel  9.   Also  in  this 


device  the  airplane  noise  produced  by  the  sound 
box  will  issue  from  the  opening  8.  8  of  the  sound 
conduit  with  equal  phase,  equal  Intensity,  and 
equal  timbre,  and  therefore  will  produce  the  im- 
pression of  a  single  remote  sound  source  the 
transverse  movement  of  which  is  simulated  by 
turning  the  support  6. 

MAX  MAURER. 


PUBLISHED 

APRIL  27,  1943. 
BY  A.  P.  C. 


M.  MAURER 

TESTING  AND  TRAINING  DEVICE  FOR 
TWO-EARS  SOUND  LOCATORS 
Filed  Oct.  11.  1940 


Serial  No. 
360,844 


6a 


!  6 


a*? 


Published  Apr.  27, 1943  Serial  No.  360,776 


ALIEN   PROPERTY  CUSTODIAN 


MANUFACTURE  OF  ARTIFICIAL  FILAMENTS 
AND  FIBERS  FROM  VISCOSE 

Heinrich  Fink,  Rottweil  am  Neckar,  and  Gaston 
Plepp,  Wolfen  (Kreis  Bitterfeld),  Germany; 
vested  in  the  Alien  Property  Custodian 

No  Drawing:.    Application  filed  October  11,  1940 


This  invention  relates  to  the  manufacture  of 
artificial  filaments  and  fibers  of  high  tensile 
strength  from  viscose. 

One  of  its  objects  is  to  provide  a  process  for 
obtaining  such  threads.  5 

Another  object  is  to  manufacture  these  threads 
by  using  novel  spinning  baths. 

Still  another  object  is  the  new  threads  ob- 
tainable by  the  new  process. 

These  and  other  objects  will  be  seen  from  the  io 
following  specification. 

Processes  have  recently  become  known  which 
permit  the  production  of  artificial  filaments  or 
fibers  of  high  tensile  strength  from  viscose  with- 
out employing  strongly  acid  baths.  Filaments,  is 
for  example,  having  a  tenacity  above  two  grams 
per  denier  have  been  manufactured  by  spin- 
ning in  a  spinning  bath  which  contains,  if  nec- 
essary, besides  ammonium  sulfate  and  sodium 
sulfate  less  than  7%  sulfuric  acid,  whereby  the  20 
filaments  are  drawn  at  least  25%  and  decomposed 
to  cellulose  hydrate.  It  has  also  been  proposed 
to  swell  the  filament  in  an  intermediate  bath 
after  having  left  the  spinning  bath  which  con- 
tains less  than  7%  sulfuric  acid,  and  then  to  take  23 
up  or  finish  up  the  drawing  operation.  As  in- 
termediate baths  there  were  used  either  water 
or  solutions  of  alkaline  reacting  substances  to 
which  were  added  neutral  substances,  inorganic 
or  organic  compounds,  alcohol,  aldehydes,  amines,  30 
even  acids.  During  or  after  the  swelling  opera- 
tion the  filament  is  hereby  drawn  25-100%  or 
more  of  its  original  length  and  is  finally  decom- 
posed to  cellulose  hydrate. 

There  are  also  described  other  processes  in  35 
which  a  filament  from  viscose  spun  in  an  acid 
bath  is  strongly  drawn  in  hot  water.  In  order 
to  increase  the  effect  of  the  spinning  baths  and 
to  augment  the  strength  of  the  filaments,  ac- 
cording to  another  process  there  were  added  40 
bivalent  salts,  for  example  zinc  sulfate,  to  the 
baths  and  the  filaments  spun  in  these  baths  were 
drawn  in  hot  diluted  acids. 

Finally  one  had  proposed  to  manufacture  high 
tenacity  artificial  fibers  and  filaments  by  spin-  45 
ning  the  viscose  into  filaments  in  a  spinning  bath 
containing  sulfuric  acid  and  salts.  After  pre- 
cipitation the  filaments  leave  the  precipitating 
bath  and  are  swollen  in  an  alkaline  bath  con- 
taining zinc  or  aluminium.  The  swollen  fila-  50 
ments  are  then  drawn  in  the  swelling  bath  or 
after  the  swelling  bath  in  the  open  air  or  in  hot 
water  or  in  hot  steam. 

Our  invention  is  based  on  the  observation 
that  it  is  possible  to  obtain  high  tenacity  fila-  55 


ments  in  a  simple  way  by  using  ordinary  "miller- 
baths"  of  more  than  7%  sulfuric  acid,  which, 
however,  contain  neither  zinc  nor  any  other  poly- 
valent metal,  also  without  applying  such  swell- 
ing baths  which  contain  polyvalent  metal  com- 
pounds. These  filaments  show  high  tenacities 
in  the  wet  state  their  elongation  being  above 
10%. 

The  new  process  consists  in  spinning  viscose 
in  a  spinning  bath  containing  sodium  sulfate 
and  sulfuric  acid  with  a  sulfuric  acid  content 
of,  for  example,  10-14%.  The  freshly  spun  fila- 
ments are  then  swollen  in  a  hot  alkaline  swell- 
ing bath  not  containing  any  polyvalent  metal 
compounds  and  the  swollen  filaments  are  strong- 
ly drawn  either  in  the  swelling  bath  or  in  sep- 
arate hot  salt  solutions  or  in  hot  steam.  The 
new  invention  compared  with  former  processes 
has  the  advantage  that  no  polyvalent  metal 
compounds  are  necessary  neither  in  the  spinning 
bath  nor  in  the  swelling  bath.  Furthermore  it 
has  the  advantage  that  spinning  baths  contain- 
ing sodium  sulfate  and  10-14%  sulfuric  acid  are 
not  so  easily  disturbed  during  operation  as  baths 
with  only  7%  sulfuric  acid.  Compared  with  the 
known  processes  which  contain  no  polyvalent 
metal  salts  in  the  spinning  baths  or  which  em- 
ploy these  swelling  baths  at  ordinary  tempera- 
ture only,  the  new  process  yields  filaments  of 
better  physical  constants.  The  present  inven- 
tion is  especially  suitable  for  mass  production  in 
the  textile  industry,  since  there  it  is  necessary 
to  attain  the  best  effects  in  a  most  simple  and 
inexpensive  way. 

In  the  manufacturing  process  an  interme- 
diate bath  may  be  placed  between  the  acid  spin- 
ning bath  and  the  alkaline  swelling  bath  which 
liberates  the  filament  from  the  adhering  acid 
and  which  prevents  the  alkali  from  being  used 
up  too  quickly  in  the  swelling  bath.  As  inter- 
mediate bath  there  may  be  advantageously  em- 
ployed at  temperatures  of  40-60°  C  a  water  bath 
containing  salts  and  preferably  wetting  agents 
being  stable  in  an  alkaline  medium.  The  wet- 
ting agents  being  stable  against  alkalies  are 
known  from  literature,  for  example  from  the 
"Textilhilfsmitteltabellen"  by  Dr.  I.  Hetzer,  2. 
edition,  Berlin  1938.  The  swelling  bath  itself  on 
the  other  hand  is  used  at  temperatures  above 
70°  C,  preferably  at  temperatures  above  90°  C. 
It  consists  of  a  10-30%  solution  of  sodium  sul- 
fate which  contains  0,2-5%  caustic  soda.  In 
such  a  swelling  bath  the  freshly  spun  filament 
still  containing  cellulose  xanthate  groups  may 
be  drawn  50-100%  of  its  original  length. 
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During  the  manufacturing  process  according 
to  the  present  invention  preferably  high  grade 
cellulose  having  a  high  a-cellulose  content  is 
used.  It  has  proved  to  be  advantageous  to  em- 
ploy a  viscose  which  contains  a  certain  amount,  5 
slight  as  it  may  be,  of  a  most  high  polymeric 
cellulose.  In  this  way  a  fiber  is  obtained  which 
shows  high  tenacity  and  good  elongation. 

Example  I  10 

A  viscose  of  8%  cellulose  and  6.5%  aJkali  is 
spun  at  a  7-value  45  into  a  spinning  bath  con- 
taining sulfuric  acid  from  a  nozzle  of  600  open- 
ings each  of  0.07  mm.  diameter.  The  spinning 
bath  contains  10%  sulfuric  acid  and  30%  sodium  15 
sulfate  and  is  kept  at  a  temperature  of  45-50° 
C.  The  filament  is  wound  up  from  the  nozzle 
with  a  speed  of  25  meter  and  is  conducted 
through  the  spinning  bath  a  distance  of  15  cm. 
Alter  leaving  the  precipitating  bath  the  filament  20 
is  conducted  a  space  of  60-80  cm.  through  a 
20%  sodium  sulfate  solution  heated  up  at  50°  C 
and  then  a  space  of  80-100  cm.  through  a  swell- 
ing bath  which  contains  1-2%  caustic  soda  and 
20%  sodium  sulfate  and  is  kept  at  a  temperature  25 
of  95-100°  C.  During  the  passage  through  the 
swelling  bath  the  filament  is  drawn  100%  of  its 
original  length  and  finally  neutralized  under  ten- 
sion in  using  sulfuric  acid  of  a  5%  concentration. 
The  space  in  the  neutralizing  bath  is  again  80-  30 
100  cm.  The  filaments  spun  in  this  way  have 
a  dry  tenacity  of  3.3  grams  per  denier  and  a 
wet  tenacity  of  2.2  grams  per  denier  at  an  elon- 
gation of  12-15%. 

Example  II  35 

A  high  grade  cellulose  containing  9G%  a-cel- 
lulose is  worked  up  into  a  viscose  of  6%  cellu- 
lose and  8.5%  alkali  which  is  spun  at  a  7-value 
of  45.  The  precipitating  bath  represents  an  aque-  40 
ous  solution  of  12%  sulfuric  acid  and  28%  so- 
dium sulfate  and  is  kept  at  a  temperature  of 
45-50°  C.  The  space  in  the  precipitating  bath 
is  15  cm.  long.  The  artificial  filament  extruded 
through  a  nozzle,  600  openings,  0.07  mm.  diam-  45 
eter,  is  wound  up  at  a  speed  of  25  meters  and  is 
drawn  100%  of  its  original  length  in  a  swelling 
bath  heated  at  95°  C  either  directly  after  leav- 
ing the  precipitating  bath  or  after  passing  an 
intermediate  bath.    The  hot  swelling  bath  con-  50 


tains  2%  caustic  soda  and  25%  sodium  sulfate. 
The  intermediate  bath  which  is  put  in  after  the 
precipitating  bath  and  before  the  swelling  bath 
consists  of  a  2%  solution  of  sodium  sulfate  and 
is  kept  at  50°  C.  Sulfuric  acid  carried  over  by 
the  filament  into  the  intermediate  bath  is  neu- 
tralized by  caustic  soda,  so  that  the  bath  remains 
neutral  all  the  time.  The  space  of  the  fila- 
ment in  the  washing-  and  swelling  bath  is  around 
80-100  cm.  After  leaving  the  swelling  bath  the 
filament  is  neutralized  with  diluted  sulfuric  acid. 
The  filaments  thus  obtained  possess  a  dry  tenac- 
ity of  3.7  grams  per  denier  and  a  wet  tenacity 
of  2.6  grams  per  denier  at  an  alongation  of 
12-15%. 

Example  III 

Manufacturing  process  as  in  Example  I  with 
the  difference  that  between  the  swelling  bath  and 
the  precipitating  bath  at  50°  C  a  20%  solution 
of  sodium  sulfate  is  used  which  contains  2% 
"Igepal."  The  filaments  thus  obtained  show  a 
diy  tenacity  of  3.6  grams  per  denier  and  a  wet 
tenacity  of  2.4  grams  per  denier  at  an  elongation 
of  12-14%. 

Example  IV 

6  parts  of  a  highly-viscous  linters-viscose  being 
won  from  unripened  alkali  cellulose  by  sulfidizing 
with  50%  carbon  disulfide  in  a  nitrogen  atmos- 
phere and  being  dissolved  into  a  viscose  of  5% 
cellulose  and  6.5%  alkali  (7-value  60;  time  of 
fall  of  a  steel  ball  700  sec.)  are  mixed  after 
ripening  for  24  hours  at  10°  C  with  94  parts  of 
an  ordinary  low  viscous  viscose  from  sulfite  cel- 
lulose with  8%  cellulose,  6.5%  alkali  (7-value 
45;  time  of  fall  of  a  steel  ball  25  sec).  The 
viscosity  of  the  viscose  after  mixing  amounts  to 
44  sec.  of  the  falling  ball.  The  viscose  is  spun 
into  a  filament  at  45°  C  from  a  bath  consisting 
of  10%  sulfuric  acid  and  30 %  sodium  sulfate 
which  after  passing  at  40°  C  a  feebly  alkaline 
sodium  sulfate  washing  bath  is  drawn  100%  at 
95-100°  C  in  a  bath  containing  10-20%  sodium 
sulfate  and  1-2%  caustic  soda  and  is  then  neu- 
tralized. The  filaments  show  a  titre  of  the  single 
filament  of  1.8-2  and  a  dry  tenacity  of  3.7-4 
grams  per  denier,  a  wet  tenacity  of  2.4-2.6  grams 
per  denier  and  an  elongation  of  16-20%. 
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The  invention  relates  to  automatic  guns  and 
particularly  to  a  device  for  controlling  the  gas 
pressure  in  automatic  blank  cartridge  firing  with 
such  automatic  guns. 

It  is  an  object  of  the  present  invention  to  5 
provide  a  device  or  an  arrangement  of  this  kind 
which  is  simple  in  construction  and  able  to  offer 
resistance  in  use  and  which  may  be  easily  ma- 
nipulated especially  for  cleaning  purposes. 

The  invention  consists  therein  that  the  gas  m 
throttling  is  effected  by  means  of  a  loosely  fitting 
core-bar  or  stem  adapted  to  be  inserted  into  the 
barrel  of  the  gun  and  having  a  smaller  diameter 
than  the  bore  of  the  said  barrel. 

It  is  a  further  object  of  the  invention  to  pro-  15 
vide  a  loosely  fitting  core-bar  or  stem  which  ex- 
tends substantially  over  the  entire  length  of  the 
barrel  of  the  gun. 

A  further  object  of  the  invention  is  to  provide 
a  fitting  core-bar  or  stem  which  is  rigidly  con-  20 
nected  with  a  silencer-funnel  in  such  a  manner 
that  both  parts  form  a  practical  unit  for  use. 
The  means  for  securing  the  said  unity  to  the 
automatic  gun  as  for  instance  a  screw  thread 
are  arranged  preferably  on  the  said  silencer-  25 
funnel. 

In  the  preferred  form  of  the  present  invention 
the  fitting  core-bar  or  stem  and  the  silencer- 
funnel  are  rigidly  connected  by  riveting  a  re- 
duced end  of  the  core-bar  to  the  bottom  portion  30 
of  the  silencer-funnel. 

To  these  ends  my  invention  consists  in  the 
novel  construction  and  arrangement  of  parts  to 
attain  the  ends  above  specified  and  in  the  de- 
tails of  construction  and  mechanism  for  other  35 
purposes,  as  will  hereinafter  more  fully  appear 
and  which  are  defined  in  the  claims  at  the  end 
of  this  specification. 

My  invention  in  its  preferred  form  of  approxi- 
mately such  form  is  illustrated  in  the  accom-  40 
panying  drawing,  in  which 

Figure  1  is  a  central  longitudinal  section  of  a 
portion  of  an  automatic  gun  constructed  in  ac- 
cordance with  the  present  invention,  only  so 
much  of  the  barrel  being  shown  as  is  necessary  45 
for  the  purpose  of  explanation. 


In  the  drawing  I  designates  the  front  part  of 
the  barrel  of  an  automatic  gun  and  2  a  loosely 
fitting  core- bar  or  stem  inserted  into  the  bore 
of  the  barrel  and  having  a  little  smaller  diam- 
eter than  the  bore  of  the  barrel.  On  the  muzzle 
of  the  gun  is  fixed  by  means  of  screw  thread  3b 
a  silencer-funnel  3  provided  with  the  gas  chan- 
nels 3a  and  secured  to  the  front  end  of  the  fit- 
ting core-bar  2  so  that  both  parts  viz.  the  fitting 
core-bar  2  and  the  silencer-funnel  3  form  a  unity. 
In  the  example  shown  the  front  end  2a  of  the 
fitting  core-bar  or  stem  projecting  from  the  muz- 
zle of  the  gun  is  reduced  or  stepped  and  riveted 
to  the  bottom  portion  of  the  silencer-funnel  as 
indicated  at  2b.  Instead  of  the  use  of  a  screw 
thread  other  suitable  means  may  be  used  for 
connecting  the  silencer-funnel  with  the  muzzle 
of  the  barrel  as  for  instance  a  bayonet-catch  or 
the  like. 

If  in  operation  an  automatic  gun  arranged 
for  loaded  or  bulleted  cartridge  firing  is  to  invert 
into  an  automatic  gun  arranged  for  blank  car- 
tridge firing  i.e.  with  the  usual  and  known  car- 
tridges without  bullets  of  wood,  it  is  only  neces- 
sary to  insert  the  fitting  core-bar  2  provided  with 
the  silencer-funnel  3  into  the  barrel  of  the  au- 
tomatic gun  and  to  screw  up  the  silencer  funnel 
3  with  its  screw  thread  upon  the  screw  thread  on 
the  front  end  of  the  barrel. 

It  is  obvious  that  the  device  according  to  the 
present  invention  is  simple  in  its  construction 
and  cheaply  to  manufacture  and  permits  an  easy 
and  quick  changing  of  an  automatic  gun  from 
one  kind  of  firing  to  another  one. 

A  further  advantage  of  the  device  according 
to  the  present  invention  consists  in  its  high  ca- 
pacity of  resistance  and  in  the  convenient  possi- 
bility for  cleaning. 

It  will  be  understood  that  I  do  not  limit  my- 
self to  the  details  of  construction  above  set  forth, 
but,  on  the  contrary,  that  many  modifications 
may  be  made  within  the  broad  scope  of  my  in- 
vention. 

HUGO  SCHMEISSER. 
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This  invention  relates  to  an  alarm  clock  move- 
ment, and  has  for  its  object  to  prevent  return  mo- 
tion of  the  alarm  setting  spindle. 

In  the  known  alarm  clock  works  in  which  the 
alarm  locking  or  click  spring  is  controlled  by  a 
member  attached  to  the  alarm  setting  wheel  and 
having  a  recessed  edge  cooperating  with  a  catch 
the  alarm  setting  spindle  must  be  rotated  in  one 
direction  only  so  as  to  insure  relative  displacement 
of  the  attached  member  and  the  catch  in  the 
same  direction.  If  the  spindle  is  turned  in  op- 
posite direction,  the  catch  strikes  the  inclined 
edge  of  the  recessed  portion  of  the  attached 
member  and  during  further  rotation  the  move- 
ment is  driven  backward  by  the  change  gears. 
Due  to  the  gearing  up  effected  in  this  case,  the 
frictional  resistances  are  usually  so  great  that 
the  alarm  setting  means  break. 

Various  proposals  have  been  made  to  prevent 
return  motion  of  the  alarm  setting  spindle  in  a 
positive  manner,  and  one  of  them  provides  for 
instance  a  screw-on  setting  knob  which  will  un- 
screw from  the  end  of  the  setting  spindle  when 
an  attempt  is  made  to  turn  the  latter  in  the  wrong 
direction.  This  arrangement  is,  however,  open 
to  the  objection  that  the  knob  is  often  lost  and 
two  kinds  of  knobs  and  fastening  means  are  re- 
quired for  the  alarm  setting  and  the  minute 
spindles. 

It  has  further  been  suggested  to  interpose 
clutch  couplings  between  the  alarm  setting  spin- 
dle and  the  toothed  wheel  supporting  the  at- 
tached member  mentioned,  but  the  practical  ap- 
plication of  this  suggestion  was  found  to  require 
too  many  additional  structural  elements. 

According  to  the  invention,  the  difficulties  are 
eliminated  by  connecting  the  alarm  setting  spin- 
dle with  a  fixed  point  of  the  clock  through  the 
medium  cf  a  Schwarz  coupling  spring  which  is 
of  the  volute  type  and  so  wound  upon  a  plain  shaft 
as  to  hug  it  with  a  certain  initial  tension.  One 
end  of  this  spring  has  a  tangential  continuation 
which  is  engaged  by  the  other  coupling  member, 
and  the  other  end  thereof  is  cut  off  closely  to 
the  shaft.  Notwithstanding  its  small  dimensions 
in  the  present  instance,  a  coupling  spring  of  this 
type  is  capable  of  transmitting  relatively  great 
forces  and  of  offering  so  great  a  resistance  to  any 
attempt  to  turn  the  alarm  setting  spindle  in  the 
wrong  direction  that  instantly  and  effectively 
attention  is  called  to  this  faulty  manipulation 
without  injuring  the  clock. 

The  use  of  such  a  coupling  spring  for  the  alarm 
setting  spindle  affords  the  advantage  that  the 
alarm  setting  knob  like  the  hand  setting  knob 
can  be  secured  to  its  spindle  by  means  of  a 
square  and  that  both  knobs  can  be  made  alike 
and  interchangeable.  In  clocks  provided  with 
the  widely  used  shut  off  members  which  at 
the  winding  of  the  alarm  driving  spring  are 


disengaged  from  the  alarm  escapement  wheel 
by  a  restoring  spring,  the  Schwarz  coupling  spring 
on  the  alarm  setting  spindle  may  serve  also  for 
another  purpose.   Instead  of  cutting  off  one  end 

"  thereof  as  mentioned,  it  is  allowed  to  stand  off 
from  the  spindle  and  to  act  thus  as  restoring 
spring  for  the  alarm  stop.  The  coupling  spring 
is  preferably  initially  tensioned  when  installed 
between  the  alarm  stop  and  the  fixed  point  of 

10  the  clock. 

One  form  of  the  invention  is  illustrated  by 
way  of  example  in  the  accompanying  drawing, 
in  which 

Figure  1  is  a  front  view  of  alarm  setting  and 

]->  stopping  parts  required  for  understanding  the 
invention;  and 

Fig.  2  is  a  top  view  thereof. 
a  is  the  alarm  setting  spindle,  b  the  hand  set- 
ting spindle,  ci  is  the  front  plate  and  C2  the  rear 

2i >  plate,  in  which  plates  the  two  spindles  and  the 
other  parts  of  the  clockwork  are  arranged,  d  is 
the  dial,  and  c  desi^nptes  the  back  wall  of  the 
casing.  On  the  alarm  setting  spindle  a  a  pinion  / 
is  disposed  which  engages  the  alarm  setting 

2g  wheel  g  having  an  attachment  gri.  h  is  a  toothed 
wheel  which  is  rotated  once  every  12  hours 
through  intermediate  gears,  not  shown,  and 
which  is  firmly  connected  with  the  hour-hand  i. 
The  wheel  h  cooperates  in  known  manner  with 

30  the  alarm  locking  spring  k  and  also  with  the  at- 
tached member  gi  through  the  nose  or  catch  hi. 
From  the  alarm  escapement  wheel  I  the  hammer 
rod  m  is  driven  in  the  usual  way.  mi  is  the  stop 
arm  cooperating  with  the  locking  spring  k,  and 
m2  is  the  hammer. 

The  stop  lever  n  is  freely  oscillatably  disposed 
on  the  spindle  a  with  the  aid  of  two  perforated 
flaps  ni  whose  distance  corresponds  to  the  width 
of  the  frame.   Through  its  arm  m  it  can  engage 

40  the  escapement  wheel  I  in  known  manner,  and 
its  arm  nz  is  engaged  by  the  stop  o. 

A  Schwarz  coupling  spring  p  is  closely  wound 
upon  the  alarm  setting  spindle  a  with  initial  ten- 
sion.   One  end  of  the  spring,  designated  pi,  en- 

45  gages  a  hole  en  of  the  front  plate  ci  so  as  to  effect 
a  coupling  between  the  spindle  a  and  a  fixed  point 
of  the  clock.  The  other  end  pi  of  the  spring  p 
lies  on  a  continuation  m  of  the  stop  lever  n.  The 
spring  p  is  arranged  with  initial  tension  between 

50  the  plate  Ci  and  the  stop  lever  n  in  such  manner 
that  the  lever  n  is  subjected  to  spring  pressure 
which  urges  it  into  releasing  position.  Both  set- 
ting spindles  a  and  b  are  provided  with  squares 
ai,  bi  of  the  same  type  to  which  setting  knobs,  q,  r, 

55  also  of  equal  construction,  are  attached.  The 
coupling  spring  p  is  built  in  so  that  the  spindle  a 
can  be  turned  only  in  the  direction  of  the  arrow  s 
Fig.  1. 
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This  invention  relates  to  gear  members,  such 
as  pinions,  toothed  rims  or  intermediate  ele- 
ments interposed  between  the  working  and  sup- 
porting parts  of  watches,  clocks  and  similar  pre- 
cision instruments,  and  has  for  its  object  to  pro- 
vide gear  members  of  the  kind  specified  which 
either  consist  of  sound  dampening  material  or 
in  which  the  propagation  of  sound  produced  on 
hard  parts  is  prevented  through  the  provision 
of  sound  dampening  intermediate  elements.  The 
invention  includes  further  the  particular  use  of 
such  gear  members  in  watch  and  clock  making. 

It  follows  from  the  objects  stated  that  a  sub- 
stance must  be  provided  which  is  suited  to  serve 
as  material  for  working  gear  members,  as  gear 
tooth  systems,  as  well  as  for  making  therefrom 
sound  insulating  intermediate  layers,  etc.  The 
substance  should  further  be  capable  of  meeting 
the  requirement  of  being  easily  worked,  for  in- 
stance cast  or  sprayed,  without  needing  special 
treatments  of  a  chemico-technical  nature  which, 
as  a  rule,  lie  outside  the  sphere  of  precision  me- 
chanics. Furthermore,  the  substance  should  not 
be  affected  by  oil  and  benzine  and  not  age. 

These  demands  are  complied  with  by  a  ma- 
terial sold  under  the  registered  name  "Guttasyn" 
which  becomes  plastic  to  liquid  at  temperatures 
between  100°  and  200°  C  and  can  be  cast,  sprayed 
or  pressed.  In  cold  condition  this  material  shows 
similar  elastic  properties  as  rubber  and  gutta- 
percha. Elasticity,  strength  and  hardness  are 
determinable  within  wide  limits.  It  is  further 
unaffected  by  oil,  benzine  and  most  acids,  and 
non-combustible. 

The  invention  proposes  therefore  to  manufac- 
ture precision  gear  members  comprising  mem- 
bers like  toothed  wheels  cooperating  with  hard, 
for  instance  metallic,  parts  as  well  as  interme- 
diate elements  between  working  parts,  as  toothed 
rims,  and  supporting  parts,  as  bosses,  of  a  gear 
member  from  rubberlike  synthetic  gutta-percha, 
for  instance  "Guttasyn",  to  dampen  sound. 

In  the  clock  and  watch  making  art  it  has  been 
tried  many  times  to  suppress  for  example  the 
noise  caused  by  the  rapidly  moving  spur  gearing 
which  drives  the  flywheel  of  the  striking  mech- 
anism. It  has  been  found  now  that  complete 
suppression  of  this  noise  is  possible  by  employing 
a  gearing  made  from  "Guttasyn"  or  a  similar 
product. 

The  rubberlike  synthetic  gutta-percha  can  be 
used  also,  according  to  the  invention,  for  sound- 
insulating  intermediate  elements  by  producing 
for  instance  in  a  hollow  or  lantern  pinion  the 
shrouds  from  "Guttasyn"  and  the  trundles  from 


steel  as  usual.  Hollow  pinions  of  this  type  as 
well  as  the  above-mentioned  solid  pinions  of 
"Guttasyn"  have  given  excellent  satisfaction  in 
suppressing  or  dampening  the  noise  of  the  wheels 
5  in  flywheel  drives. 

In  case  of  vertical  wheels,  particularly  escape- 
ment wheels  for  escape  gears,  sound  insulation 
can  be  effected  according  to  the  invention  by 
interposing  between  the  rim  and  the  body  of  the 
10  gear  a  "Guttasyn"  layer  uniting  both  parts  and 
preferably  engaging  the  flanks  of  both  the  body 
and  the  rim. 

In  the  anchors  for  the  escape  gears  in  chro- 
nometers the  pallets  or  pins  may  be  embedded, 
15  according  to  the  invention,  in  "Guttasyn"  in- 
sertions which  may  be  framed  also  in  metal  and 
guided  in  the  anchor  body  so  as  to  permit  ad- 
justment of  the  pallet. 

The  invention  is  illustrated  by  way  of  example 
20  in  the  accompanying  drawing,  in  which 

Figure  1  is  a  side  view  of  the  flywheel  drive 
of  a  striking  mechanism  of  a  clock; 

Fig.  2,  a  section  of  a  pinion ; 

Figs.  3  and  4  are,  respectively,  an  elevation 
25  and  a  section  of  a  spindle  provided  with  anchor 
or  lever  escape  wheel  and  pinion; 

Figs.  5  and  6  are,  respectively,  a  front  and  top 
view  of  an  anchor  of  a  clockwork;  and 

Fig.  7  is  a  detail  view. 
30     in  the  flywheel  drives  of  clockworks  spur  gears 
are  used  as  a  rule  which  frequently  cause  un- 
pleasant noises.   In  the  construction  shown  in 
Fig.  1  these  noises  are  suppressed  by  producing 
the  solid  pinion  a  on  the  flywheel  shaft  b  from 
35  "Guttasyn"  by  pressure  casting.   The  teeth  ai 
pass  at  their  ends  into  solid  discs  ai,  Fig.  2,  so  as 
to  provide  a  better  hold  against  giving  way. 
Cast  "Guttasyn"  shows  a  very  smooth  surface 
if  worked  in  highly  polished  molds  and  is  there- 
40  fore  well  suited  for  pinions  which  have  to  trans- 
mit small  forces.   When  "Guttasyn"  pinions  co- 
operate with  hard  toothed  wheels,  it  is  advisable 
to  make  the  pinion  teeth  as  strong  as  possible 
and  the  wheel  teeth  correspondingly  weak,  and 
45  to  avoid  also  sharp  edges,  burr,  etc. 

In  movements  of  clocks  and  watches  it  is  par- 
ticularly the  ticking  noise  of  the  escape  gear,  as 
the  lever  escapement,  cooperating  with  the  regu- 
lator that  has  to  be  suppressed.  Figs.  3  and  4 
r.0  show  how  the  sound  insulation  with  respect  to 
an  escapement  wheel  and  pinion  is  effected  by 
employing  sound  dampening  intermediate  layers. 
The  lever  escapement  wheel  c  is  made  of  two 
parts,  viz.  the  toothed  rim  ci  and  the  body  mem- 
55  ber  C2  which  is  firmly  disposed  on  the  staff  or 
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shaft  d.  Both  parts  ci  and  cz  are  held  together 
by  a  "Guttasyn"  layer  e  which  engages  at  ei  the 
flanks  of  the  parts  ci,  C2  like  a  flange  and  there- 
by prevents  axial  displacement  thereof.  As 
"Guttasyn"  and  metal  have  been  cast  together  5 
and  form  a  good  bond,  any  relative  rotation  of 
the  body  and  rim  of  the  wheel  c  is  normally  out 
of  the  question.  To  provide  for  absolute  safety 
in  this  respect  both  parts  could  be  fitted  with 
interengaging  inward  and  outward  bulges.  10 

The  pinion  /  of  the  escape  wheel  c  is  hollow, 
and  the  trundles  g  are  inserted  in  "Guttasyn" 
discs  fi,  h.  The  trundles  can  be  protected 
against  axial  displacement  by  making  them  some- 
what shorter  if  discs  h  with  through-going  holes  15 
are  used  and  closing  the  holes  by  passing  over 
them  a  hot  steel,  or,  as  shown  in  the  drawing, 
the  disc  h  may  have  blind  holes  and  the  other 
disc  /1  through-going  holes  before  which  a  clos- 
ing disc  h,  possibly  of  metal,  is  arranged.  20 

The  sound  insulation  according  to  Figs.  3  and 
4  has  been  found  to  be  effective  and  may  be  ap- 
plied also,  for  example,  to  the  wheel  i  driving 
the  flywheel  pinion  a. 

For  the  purpose  of  dampening  sound  it  is  ad-  25 
visable  to  embed  also  the  anchor  members,  h,  h 


in  clockwork  anchors  k  in  "Guttasyn"  insertions 
m,  as  shown  in  Figs.  5  to  7.  These  insertions 
are  placed  in  pockets  ki,  k2  formed  by  repeatedly 
offsetting  the  anchor  body.  To  avoid  displace- 
ment of  the  members  li,  h  holes  Zn  are  provided 
therein,  as  indicated  in  Fig.  7,  through  which 
"Guttasyn"  can  pass.  It  is  further  possible  to 
provide  the  "Guttasyn"  insertion  with  a  metal 
frame  in  such  manner  that  the  frame,  the  sound 
insulating  insertion  and  the  pallet  member  form 
a  unit  which  is  guided  in  the  anchor  body  and 
adjustable  relative  to  the  escape  wheel. 

The  invention  is  not  restricted  to  the  use  of 
the  substance  sold  by  the  name  of  "Guttasyn" 
but  covers  all  substances  having  similar  chemical 
and  technical  properties,  i.  e.,  substances  that 
are  elastic  like  rubber,  pourable  and  unaffected 
by  oil  and  aging. 

Guttasyn  is  a  thermoplastic  substance  on  the 
basis  of  vinylpolymerics,  e.  g.  of  polyvinylacetate 
or  of  the  polyvinylester  of  the  acrylic  acid,  or  of 
the  polyvinylester  of  the  methacrylic  acid  or  of 
chlorid  of  polyvinyl  or  mixtures  of  same,  with 
addition  of  plastifiers  and  fillers. 
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The  present  invention  relates  to  a  method  of 
increasing  the  elasticity  of  textile  fibres. 

As  is  well  known,  the  usability  of  a  fibre  is  de- 
pendent not  only  on  its  resistance  to  tearing, 
but  to  a  high  degree  also  on  its  elasticity  proper-  5 
ties.  Consequently  efforts  are  made  to  produce 
fibres  having  besides  a  high  tensile  strength  also 
a  sufficient  elasticity. 

Hitherto  the  ways  chosen  to  obtain  the  object 
aimed  at  exclusively  were  in  the  line  of  the  spin-  10 
ning  technics.  So  for  instance  it  has  been  tried 
to  obtain  fibres  with  the  desired  properties  by 
suitable  combinations  of  the  spinning  conditions, 
whereby,  however,  it  was  found  that  the  spinning 
measures,  allowing  to  obtain  a  larger  elasticity,  in  15 
most  cases  also  cause  a  reduction  of  the  tensile 
strength. 

Now,  according  to  the  present  invention  the 
elasticity  properties  of  artificial  fibres  may,  with- 
out depriving  the  fibres  of  their  resistance  to  20 
tearing,  be  increased  by  passing  the  fibres  in  a 
wet  state,  preferably  in  the  form  of  a  ribbon,  be- 
tween strongly  squeezing  rolls  of  soft  rubber. 

It  is  well  known  that  two  strongly  squeezing 
rubber  rolls  do  not  contact  along  a  line,  but  along  25 
a  squeezing  surface  which  is  the  larger,  the  larger 
the  pressure  is  with  which  the  two  rolls  are  forced 
against  each  other.  The  circumferential  speed 
of  these  rotating  rubber  rolls  is  not  uniform  at 


all  points  of  the  circumference,  but  is  first  re- 
duced along  the  squeezing  surface  and  is  then 
again  raised  to  its  original  value.  The  reduction 
occurs  at  the  beginning  of  the  squeezing  surface, 
i.e.  from  the  beginning  of  the  contact  of  the  two 
rolls  and  extends  as  far  as  to  the  middle,  i.e. 
the  point  of  highest  pressure.  The  increase  oc- 
curs from  this  point  and  extends  to  the  end  of 
the  squeezing  surface,  i.e.  to  the  end  of  contact. 

In  accordance  with  the  above  explanations,  the 
fibre  bundle  on  its  way  from  the  beginning  as  far 
as  to  the  middle  of  the  squeezing  surface  is  first 
compressed  and  is  then  lengthened  from  this 
point  to  the  end  of  the  squeezing  surface.  Both 
processes,  compressing  and  lengthening,  act  in 
the  longitudinal  axis  of  the  fibres  and  thereby 
increase  the  elasticity  of  the  fibres.  So  for  in- 
stance freshly  spun  viscose  threads  in  the  form 
of  a  ribbon  were  rendered  substantially  more 
elastic  by  this  treatment  without  considerably  re- 
ducing the  tensile  strength.  By  once  passing  the 
fibre  bundle  through  a  pair  of  squeezing  rolls  the 
elasticity  of  the  fibres  was  increased  in  the  dry 
state  from  8  to  12%  and  in  the  wet  state  from 
11  to  16%.  The  effect  may  still  be  increased  by 
repeatedly  passing  the  ribbon  of  fibres  through 
the  squeezing  rolls. 

WALTER  VOIGT. 
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Hollow  filaments  from  solutions  of  acyl  cellu- 
lose may  be  partially  obtained  according  to  the 
usual  dry-spinning  process  if  thereby  the  tem- 
perature of  the  drying  gas  is  considerably  raised 
above  the  boiling  point  of  the  solvent  and  if  the 
speed  of  spinning  is  reduced.  According  to  this 
method,  it  is  not  possible  to  obtain  only  hollow 
threads  in  a  technically  satisfying  manner;  on 
the  other  hand  the  speed  of  spinning  must  there- 
by be  reduced  in  such  a  way  that  the  production 
of  hollow  threads  becomes  uneconomical. 

Now  it  has  been  found  that  it  is  necessary 
to  apply  quite  determined  temperatures  and 
streaming  conditions  of  the  drying  gas  in  order 
to  obtain  fine  hollow  threads  with  security  by 
the  usual  speeds  of  spinning  of  150  m  and  more 
pro  minute.  According  to  this  invention  the 
thread  passes  two  steps  of  treatment.  In  the 
first  step  the  thread  is  rapidly  and  partially  freed 
from  the  solvent  by  a  strong  current  of  warm  gas, 
the  temperature  of  which  does  not  considerably 
lie  above  the  boiling  point  of  the  solvent.  In 
this  time  the  surface  is  solidified  while  the  in- 
terior of  the  thread  is  still  fluid  and  contains 
solvents.  The  drying  gas  thereby  may  stream  in 
the  direction  of  the  thread  or  against  it.  Then 
the  thread  passes  a  second  zone  where  the  gas 
has  a  temperature  lying  considerably  above  the 
boiling  point  of  the  solvent.  In  this  zone  the 
thread  forms  hollow  spaces  by  evaporating  of  the 
solvent  in  the  interior  of  the  thread,  whereby  the 
thread  becomes  tubelike.  The  raising  of  the  tem- 
perature in  the  second  zone  may  be  executed  in 
such  a  way  that  the  walls  of  the  room  through 
which  the  threads  pass  are  heated  or  by  intro- 
ducing hot  gas  into  the  room  and  so  on.  Two 
possibilities  are  given  for  the  treatment  of  the 
thread  in  the  second  zone.  This  zone  may  be 
feeded  by  only  a  part  of  the  drying  gas  which 
was  applied  in  the  first  zone  for  instance  by 
streaming  off  of  a  part  of  the  drying  gas  from 
the  first  zone.  But  it  is  also  possible  to  introduce 
the  drying  gas  into  the  treating  room  in  such  a 
way  the  gas  streams  against  the  direction  of  the 
thread.  In  this  case  no  drying  gas  from  the  first 
zone  comes  in  the  second  zone.  The  room  of 
treatment  is  suitably  a  narrow  canal  whereby 
the  thread  passes  near  the  wall.  The  second  pos- 
sibility for  the  treatment  of  the  thread  in  the 
second  zone  consists  in  diminishing  the  velocity 
of  the  drying  gas  in  contrast  to  the  velocity  in 
the  first  zone.  This  is  possible,  if  the  second 
zone  has  a  considerably  higher  diameter  than 
the  first  zone.  By  this  way  a  higher  velocity 
of  the  drying  gas  in  the  first  zone  is  attained. 
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By  this  method  in  combination  with  the  heating 
up  of  the  second  zone  the  threads  only  solidified 
on  the  surface  by  evaporating  of  the  solvent  in 
the  first  zone,  blow  up  whereby  hollow  spaces  re- 
spectively hollow  filaments  are  formed.  Accord- 
ing to  the  invention  fine  hollow  threads  with 
3-4  and  fewer  denier  are  formed  by  means  of  the 
usual  speeds  of  spinning  of  150  m  pro  minute 
and  more.  The  hollow  threads  have  a  diameter 
which  is  about  3-4  times  larger  than  that  of 
complete  threads  of  the  same  titre. 

The  apparatus  used  differs  somewhat  from  the 
usual  ones.  Above  all,  they  have  a  heatable 
canal  being  generally  as  long  as  the  spinning 
cell  and  arranged  in  some  distance  from  the 
spinnerette.  The  canal  is  heated  by  steam  or 
electrical  manner.  It  is  also  possible  to  blow  hot 
gas  into  the  canal  in  order  to  introduce  addi- 
tional heat  into  the  interior  of  the  canal.  If,  in 
the  simplest  case,  the  heated  canal  is  arranged 
in  some  distance  from  the  spinnerette,  a  part  of 
the  drying  gas  can  stream  off  between  the  canal 
and  the  inner  walls  of  the  spinning  cell  and  this 
part  meets  at  the  end  of  the  canal  again  the 
drying  gas  which  streams  through  the  canal. 
The  amount  of  the  drying  gas  branched  off  is 
regulated  by  suitable  devices  like  flaps  or  valves 
and  the  like.  The  Figs.  I  to  ni  show  in  section 
an  apparatus  according  to  the  invention.  Essen- 
tially the  apparatus  consists  of  the  spinnerette 
I,  and  the  pipes  2,  3  and  4  through  which  the 
drying  gas  enters  respectively  leaves.  G  is  a  nar- 
row heatable  canal  through  which  the  threads 
pass  as  near  the  walls  as  possible.  Flaps  or  valves 
7  are  further  arranged  for  regulating  the  move- 
ment of  the  gas  in  the  interior  of  the  spinning 
cell. 

Fig.  I  shows  in  the  interior  of  the  spinning 
cell  5  a  heatable  canal  6  arranged  in  some  dis- 
tance below  the  spinnerette  I .  Between  the  spin- 
ning cell  5  and  the  canal  6  some  flaps  or  valves 
7  are  fitted.  The  apparatus  works  as  follows: 
A  spinning  solution  nearly  gelatinized  enters  the 
interior  of  the  spinning  cell  5  through  the  spin- 
nerette I.  Through  the  pipes  2  hot  gas  is  blown 
into  the  spinning  cell.  In  some  distance  from 
the  nozzle  the  threads  are  then  solidified  on  the 
surface  whilst  the  interior  of  them  is  nearly  fluid. 
A  part  of  the  drying  gas  enters  the  room  between 
the  spinning  cell  5  and  the  canal  6  according  to 
the  position  of  the  flaps  7  and  meets  at  the  end 
of  the  canal  again  that  part  of  drying  gas  stream- 
ing through  the  canal.  Thereby  it  is  attained 
that  the  speed  of  streaming  in  the  canal  6  be- 
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comes  not  too  high  for  the  formation  of  hollow 
threads,  what  would  arrive  if  all  the  gas  enter- 
ing the  spinning  cell  at  2  would  pass  the  canal 
6.  When  the  threads  are  solidified  on  the  sur- 
face, they  pass  the  heated  canal  6  whereby  the 
solvents  in  the  interior  of  the  threads  evaporate 
and  tubelike  hollow  threads  are  formed. 

Fig.  II  shows  the  spinning  cell  5  and  a  heated 
canal  6  which  enters  the  spinning  cell  at  the  bot- 
tom of  the  cell.  At  the  lower  parts  of  the  spin- 
ning cell  5,  pipes  3  are  arranged  through  which 
the  drying  gas  enters  or  leaves.  By  this  arrange- 
ment the  drying  gas  may  enter  the  first  zone 
from  above  through  the  pipes  2  or  from  below 
through  the  pipes  3  whereby  the  drying  gas  moves 
either  in  the  direction  of  the  forming  thread  or 
opposite  to  it.  In  this  first  zone  the  threads 
form  a  skin  on  the  surface.  The  drying  gas 
forming  hollow  spaces  in  the  interior  of  the 
thread  enters  the  heated  canal  6  either  from  the 
spinning  cell  or  through  the  pipes  4.  The  amount 
of  this  part  of  drying  gas  is  considerably  lower 
than  the  amount  in  the  cell  5  solidifying  the 
threads  only  on  the  surface. 

The  arrangement  in  accordance  with  Fig.  Ill 
differs  from  that  of  Fig.  II  in  such  a  way  that 
pipes  8  for  hot  gas  enter  the  upper  part  of  the 
heated  canal  6.  By  this  way  the  heating  of  the 
interior  of  the  canal  is  favoured  and,  if  necessary, 
the  evaporating  of  the  solvent  may  be  accelerated. 
The  arrangement  of  hot  gas-pipes  according  to 
Fig.  Ill  may  also  be  applied  in  arrangements  ac- 
cording to  Figs.  I  and  II. 

In  order  to  give  the  drying  gas  a  lower  speed 
in  the  second  zone  of  the  spinning  cell  than  in 


the  first  one  the  lower  part  of  the  spinning  cell 
is  wider.  Fig.  IV  shows  schematically  this  kind 
of  arrangement. 

I  is  a  spinning  cell  the  lower  end  2  of  which 

g  is  widened  and  provided  with  a  heating  jacket. 
Instead  of  a  heating  jacket,  a  heating  coil  or 
other  means  may  be  applied  for  heating  up  the 
cell.  3  is  the  spinnerette  and  4  and  5  are  the 
pipes  for  entering  or  leaving  drying  gas.  The 

10  spinning  cell  is  suitably  contracted  between  the 
upper  and  the  lower  part  of  the  cell  marked  by  an 
interrupted  line  in  Fig.  IV. 

The  apparatus  is  operating  as  follows:  The 
spinning  solution  nearly  gelatinized  enters  the 

15  upper  part  I  of  the  spinning  cell  through  the 
spinnerette  3.  The  drying  gas  entering  the  cell 
through  the  pipes  4  solidifies  the  thread  on  the 
surface  and  forms  a  skinlike  coating.  Then,  the 
threads  pass  the  lower  part  2  of  the  spinning 

2o  cell  where  the  speed  of  the  streaming  gas  is  con- 
siderably lower  because  this  part  is  wider.  In 
this  part  of  the  apparatus  heated  up  to  a  higher 
temperature  by  means  of  a  heating  jacket,  the 
threads  are  blown  up  under  formation  of  hollow 

25  spaces  whereby  hollow  threads  are  formed. 
Highly  heated  gas  may  be  blown  into  the  spin- 
ning cell  near  the  widening  in  order  to  increase 
the  effect  of  heat  in  the  lower  parts  2  of  the  spin- 
ning cell. 

30  LUDWIG  EGGER. 
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The  invention  relates  to  key  heads  for  calcu- 
lating machines,  in  which  key  bodies  and  charac- 
ters consist  of  differently  colored  plastic  or  spray- 
able  synthetic  materials. 

For  these  machines,  ordinarily,  keys  are  used 
that  in  comparison  with  their  small  diameter 
have  a  great  height  and  instead  of  an  otherwise 
ordinary  key  shank  have  an  aperture  in  which 
the  suitable  machine  part  is  fastened.  This  form 
of  construction,  especially  the  characteristic  key 
head  form,  in  comparison  with  the  usual  flat 
typewriter  machine  key  heads,  makes  special 
methods  of  preparation  necessary  in  order  to  be 
able  to  make  them  economically. 

It  is,  moreover,  difficult  and  time-consuming  if 
the  key  shank  hole  and  a  passage  continuing 
from  this  to  the  key  head  surface  are  used  for 
spraying  in  the  differently  colored  character  com- 
position, since  the  residue  of  the  character  ma- 
terial remains  in  the  key  shaft  hole  and  must 
be  removed  therefrom  with  considerable  diffi- 
culty. In  like  manner,  the  passages  for  the  sup- 
plying of  the  character-forming  material  could 
be  distributed  only  on  the  circumference  of  the 
key  shank  hole,  which  involves  certain  draw- 
backs. Even  the  arrangement  already  known  in 
typewriter  machine  heads  with  passages  which 
pass  through  the  body  of  the  head,  outside  the 
key  shank  hole,  up  to  the  bottom  of  the  head 
cannot  be  used  directly  in  the  present  type  of 
head  since  in  it  comparatively  long  injection 
passages  or  dies  corresponding  to  the  same  are 
required  in  the  casting  mold,  which  would  have 
only  slight  durability  because  of  the  limited  cross- 
section  that  is  possible  due  to  space  require- 
ments. 

These  difficulties  are  eliminated  by  the  present 
invention  in  that  the  injection  passages  and  the 
key  shank  hole  are  combined  into  a  single  con- 
tinuous passage,  for  instance,  cross-shape  or  T- 
shape  in  cross-section.  In  this  way,  the  die  for 
forming  these  holes  is  provided  with  a  simple 
continuous  reinforcement. 

In  the  drawing,  an  illustrative  example  of  the 
Invention  is  shown  in  a  number  of  views  in 
which: 

Fig.  1  shows  a  key  hand  embodying  the  inven- 
tion viewed  from  above; 

Figs.  2  and  3  are  lateral  sections  of  the  same 
on  lines  2 — 2  and  3 — 3,  respectively,  of  Fig.  1; 
and 

Fig.  4  is  a  perspective  view  in  partial  section  of 
a  die  for  molding  the  passages. 

The  key  head  shown  by  way  of  example  in  Fig. 
1  is  one  of  the  manipulating  keys  of  a  calculat- 


ing machine  that  have  a  different  shape  from 
the  other  number  keys.  The  use  of  the  inven- 
tion, however,  is  not  limited  to  this  shape  of  head, 
it  being  applicable  just  as  well  to  the  number 
.-,  keys  or  other  shaped  parts  to  be  provided  with 
characters. 

The  quadrangular  key  head  body  I  exhibits  an 
inclined  surface  la  above,  while  below  it  passes 
into  an  abruptly  constricted  sleeve  lb.   In  the 

in  surface  la,  the  character  2  to  be  made  of  a  ma- 
terial of  another  color  is  embedded  (Fig.  1),  so 
that  the  surface  of  the  character  and  that  of  the 
key  body  are  located  in  one  plane.  A  character 
channel  3  cut  out  of  the  key  head  surface  for 

J 5  the  purpose  (Figs.  2  and  3)  has  walls  substan- 
tially perpendicular  to  the  surface  of  the  head 
surface  and  a  flat  channel  bottom  of  the  usual 
depth.  Outlet  openings  4a,  4b  of  an  injection 
passage  4  that  is  led  up  from  the  bottom  of  the 

20  head  body  intercept  the  channel  at  a  number 
of  places.  In  the  same  direction  as  the  injection 
passage  4  and  standing  at  right  angles  to  the 
same  in  the  lengthwise  direction  is  the  usual 
opening  5  for  the  reception  of  a  key  shank  or 

2."  key  lever  at  the  bottom  of  the  head,  which  is 
closed  at  the  top  by  an  inclined  end  wall  at  a 
suitable  distance  from  the  key-head  surface.  The 
injection  passage  4,  on  the  contrary,  passes  di- 
rectly into  the  character  channel  3,  forming  the 

30  above-mentioned  discharge  openings  4a,  4b,  which 
are  given  dimensions  such  that  in  all  cases  a  part 
of  the  body  of  the  key-head  more  or  less  enclosed 
by  the  line  trace  of  the  character  remains  in  con- 
nection with  the  rest  of  the  key-head  body. 

35  The  die  for  forming  the  passages  presents  a 
cruciform  cross-section  with  the  laterally  pro- 
jecting parts  6,  7  as  seen  in  Fig.  4.  Of  these 
parts,  the  part  6  intended  to  form  the  key  shank 
hole  is  provided  with  sharply  angular  outer  edges, 

40  while  the  die  part  7  for  forming  the  injection  pas- 
sage has  rounded  off  edges  and  is  constricted  in 
cross-section  at  the  places  of  attachment  to  the 
rest  of  the  die  form,  so  as  to  prevent  any  possible 
escape  of  the  contents  of  the  passage  toward  the 

45  inside  of  the  head.   The  top  surface  of  the  stamp 
is  cut  back  to  conform  to  the  above-described 
shape  and  length  of  the  injection  passage  4  and 
the  shank  opening  5. 
The  manufacture  of  this  type  of  head  is  ac- 

50  complished  just  as  with  typewriter  machine  key 
heads  by  simultaneous  molding  of  the  outer 
shape  and  the  inner  passages  of  the  key  head 
body,  the  die  reinforced  by  its  constructional 
form  permitting  rapid  penetration  in  the  still 

55  plastic  head  material.    Because  of  its  ribbed 
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form,  there  is  no  danger  that  the  die  will  bend 
or  break  off  during  ordinary  molding  or  pressing 
operations.  The  character  material  subsequently 
is  sprayed,  in  the  most  simple  way,  into  the  fin- 
ished key  head  from  the  bottom  openings  of  the 
injection  passage  4,  by  positioning  injection  noz- 
zles in  the  openings.  It  should  be  noted  that  a 
core  part  must  be  present  in  the  key  shank  hole 
during  the  spraying  in  order  to  prevent  penetra- 


tion of  the  sprayed  material.  This  core  for  the 
key  shank  hole  is  preferably  combined  in  one 
piece  with  the  injection  nozzle,  it  being  possible 
to  place  the  nozzle  in  position  by  means  of  the 
5  guide  thus  provided,  directly  and  in  the  shortest 
possible  time,  through  the  openings  of  the  in- 
jection passages. 

HANS  MARTIN. 
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The  invention  relates  to  the  recovery  of  ele- 
mentary sulphur  from  hydrogen  sulphide  or  hy- 
drogen sulphide  containing  gases  by  acting  upon 
the  gases  with  oxygen  (air)  preferably  in  the 
presence  of  catalysts  as  bauxite  and  more  par-  5 
ticularly  to  the  recovery  of  sulphur  from  such 
gases  which  contain  beside  hydrogen  sulphide 
cyanogen  compounds  or  other  reactive  nitrogen 
compounds  or  both  of  them. 

It  is  a  known  method  to  recover  elementary  10 
sulphur  from  hydrogen  sulphide  in  that  the  hy- 
drogen sulphide  is  mixed  with  a  definite  quantity 
of  oxygen  (air)  and  is  converted  according  to 
the  following  reaction  equation: 

H2S+0=H20+S  '5 

Beside  this  reaction  certain  side  reactions  take 
however  place  between  the  hydrogen  sulphide 
and  oxygen,  for  instance  according  to  the  equa- 
tion: 20 
H2S+30=H20+S02 

It  has  been  found  that  the  recovery  of  sulphur 
from  gases  containing  hydrogen  sulphide  is  ren- 
dered difficult  or  even  impossible  due  to  these 
side  reactions  if  the  gases  contain  also  compounds  ~° 
of  cyanogen  or  other  nitrogen  compounds  as 
amines,  ammonia  and  the  like.  The  sulphur 
cannot  be  separated  from  these  gases  in  such 
a  way  that  it  collects  in  form  of  a  regulus.  The 
sulphur  precipitates  rather  in  more  or  less  large 
drops  which  are  very  viscous  and  do  not  join  at 
all  or  only  very  slowly.  It  also  happens  that 
this  viscous  sulphur  deposits  on  the  bodies  serv- 
ing as  catalysts  as  for  instance  on  the  bauxite 
pieces  and  sticks  to  them  so  that  the  surface 
of  the  catalyst  is  covered  with  a  dense  coat  of 
sulphur  and  becomes  ineffective. 

The  inventor  now  found  out  that  said  difficul- 
ties in  the  treatment  of  gases  which  contain 
beside  hydrogen  sulphide  other  compounds  of 
cyanogen  or  other  nitrogen  compounds  arise  be- 
cause the  ammonia  which  is  either  contained  in 
the  gases  to  be  treated  or  is  formed  by  the  par- 
tial decomposition  of  cyanogen  compounds, 
amines  or  the  like,  converts  with  sulphur  dioxide 
resulting  from  said  side  reaction  and  with  water 
into  salts  of  ammonia  of  the  sulphurous  acid. 
These  salts  of  ammonia  are  solid  at  the  tem- 
peratures in  question  and  mix  in  form  of  more 
or  less  fine  crystals  with  the  fluid  sulphur  so  that 
its  viscosity  is  badly  influenced. 

Now,  the  object  of  my  invention  is  to  improve 
the  recovery  of  sulphur  from  gases  which  con- 
tain beside  hydrogen  sulphide  cyanogen  com- 
pounds or  other  nitrogen  compounds  in  such  a  65 
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manner  that  the  recovered  sulphur  collects  as  a 
regulus  and  may  be  easily  removed  from  the  re- 
action chamber. 

According  to  the  invention  the  gas  to  be  treated 
is  acted  upon  in  an  insulated  chamber  of  suffi- 
cient size  with  that  quantity  of  oxygen  (air) 
which  is  required  for  the  formation  of  sulphur 
at  such  temperatures  that  the  reactive  nitrogen 
compounds  contained  in  the  gas  beside  hydrogen 
sulphide  are  decomposed. 

It  is  easily  possible  to  recover  the  sulphur  in 
a  pure,  fluid  form  from  the  gas  resulting  from 
this  reaction  by  cooling  the  reaction  media.  Ac- 
cording to  this  invention  it  is  further  possible 
to  bring  the  gaseous  and  vaporous  media  formed 
in  the  said  reaction  chamber,  into  contact  with 
suitable  catalysts  for  the  purpose  of  increasing 
the  yield  of  sulphur,  the  temperature  of  the  re- 
action substances  being  reduced  either  before  or 
during  the  treatment  with  the  catalysts. 

Finally  it  is  also  possible  according  to  the  in- 
vention to  effect  the  conversion  of  the  gases  to 
be  treated  with  oxygen  (air)  in  a  chamber  in- 
sulated against  heat  losses,  in  which  chamber 
suitable  catalysts  are  provided  for  which  support 
the  conversion  between  hydrogen  sulphide  and 
oxygen  as  for  instance  catalysts  containing 
chromeoxide. 

In  order  to  decompose  the  troublesome  nitro- 
gen compounds  in  the  gases  to  be  treated  it  may 
become  necessary  to  add  a  larger  quantity  of 
oxygen  (air)  than  is  required  for  the  conversion 
of  the  hydrogen  sulphide  in  elementary  sulphur. 
In  case  the  quantity  of  oxygen  (air)  is  unfavour- 
ably high  it  is  possible  according  to  the  inven- 
tion to  add  a  certain  amount  of  reducing  gases 
as  for  instance  hydrogen  or  hydrogen  containing 
gases,  e.  g.  purified  coal  distillation  gas  to  the 
media  formed  in  the  reaction  chamber. 

With  the  above  and  other  objects  and  features 
of  my  present  invention  in  view,  I  shall  now  de- 
scribe a  preferred  embodiment  thereof  on  the 
lines  of  the  accompanying  drawing  in  which  a 
contrivance  for  carrying  out  the  invention  is 
shown  partly  in  side  view  and  partly  in  a  vertical 
section. 

The  reaction  chamber  in  which  the  gases  to  be 
treated  are  converted  with  oxygen  (air)  is  formed 
by  the  refractory  brickwork  I  which  is  favourably 
surrounded  by  a  heat  insulating  material.  At 
the  bottom  of  the  chamber  a  series  of  pipes  2  is 
provided  which  extend  from  a  distributing  cham- 
ber 3  and  have  a  certain  distance  from  one  an- 
other. The  pipes  2  traverse  the  chamber 
bottom  4. 
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The  hydrogen  sulphide  containing  gas  to  be 
treated  may  be  introduced  into  chamber  3  through 
pipe  5  in  a  regulable  quantity.  The  gas  is  dis- 
tributed uniformly  through  the  pipes  2  over  the 
whole  cross  section  of  the  reaction  chamber. 

The  oxygen  or  the  oxygen  containing  gas  (air) 
required  for  the  conversion  is  introduced  through 
pipe  6  in  a  regulable  manner.  The  pipe  6  opens 
into  the  intermediate  spaces  between  the  pipes  2. 
The  air  meets  the  hydrogen  sulphide  containing 
gas  introduced  through  pipes  2,  in  a  layer  7  con- 
sisting of  refractory  bodies  arranged  above  the 
upper  part  of  the  pipes  2  within  the  reaction 
chamber.  Above  the  layer  7  furthermore  a  filling 
8  of  suitable  bodies  is  provided  for  which  improve 
the  conversion  between  hydrogen  sulphide  and 
oxygen. 

According  to  the  invention  the  filling  8  pref- 
erably consists  of  pipe-like  bodies  which  are  made 
in  accordance  with  the  method  generally  used 
for  the  manufacture  of  refractory  bodies  by  mix- 
ing, shaping  and  burning.  These  shaped  bodies 
may  contain  chrome  oxide  or  another  substance 
which  improves  the  reaction  between  hydrogen 
sulphide  and  oxygen  or  the  bricks  may  be  coated 
with  such  a  substance. 

If  the  contrivance  is  set  into  operation  first  of 
all  the  filling  8  of  the  reaction  chamber  is  brought 
to  the  desired  high  temperature,  for  instance  by 
burning  a  suitable  fuel  gas.  If  after  that  the  hy- 
drogen sulphide  mixed  with  the  required  quantity 
of  oxygen  (air)  is  introduced  into  the  chamber  to 
replace  the  heating  gas,  the  reaction  proceeds  in 
the  filling  3  all  by  itself  because  the  required  high 
temperature  is  maintained  by  the  exothermic  re- 
action between  hydrogen  sulphide  and  oxygen. 

The  gases  passed  through  the  filling  8  reach 
then  the  free  space  9  above  the  filling.  They  may 
be  drawn  off  by  means  of  pipe  10.  The  gases 
passing  into  pipe  10  contain  already  a  consider- 
able quantity  of  elementary  sulphur.  Generally 
75%  of  hydrogen  sulphide  contained  in  the  orig- 
inal gas  have  been  converted  into  sulphur  which 
may  be  recovered  in  fluid  form  from  the  gas  by 
means  of  a  simple  cooling. 

For  the  cooling  of  the  reaction  media  a  ver- 
tical boiler  1 1  is  provided  for  which  may  be  con- 
nected to  a  vapour  collecting  vessel  12.  But  also 
every  other  suitable  cooling  device  may  be  ap- 
plied in  which  the  gases  and  vapours  are  indi- 
rectly cooled  and  the  separated  fluid  sulphur  may 
run  off  the  cooling  faces. 

At  the  contrivance  shown  on  the  drawing,  the 
fluid  sulphur  separated  by  cooling  the  reaction 
media  collects  in  chamber  13  below  the  boiler. 
The  bottom  14  of  the  collecting  chamber  13  is 
inclined  so  that  the  sulphur  flows  off  to  the  tank 
1 3  through  pipe  1 5. 

The  reaction  gases  and  vapours  remaining  in 
the  boiler  1 1  after  the  separation  of  sulphur  still 
contain  a  considerable  amount  of  sulphur  or  sul- 
phur compounds.  For  the  recovery  of  this  sul- 
phur a  catalyst  chamber  17  is  provided  for  at 
the  contrivance  shown  on  the  drawing.  This 
chamber  17  is  built  of  refractory  brickwork  18. 
It  has  a  grate-like  bottom  1 9  on  which  a  layer  of 
catalysts  is  arranged.  The  catalyst  suitably  con- 
sists of  bauxite  or  another  substance  which  ac- 
celerates the  conversion  of  hydrogen  sulphide 
with  oxygen  to  sulphur  at  comparatively  low  tem- 
peratures. 

Below  the  grate  19  a  tank  21  is  provided  for  m 
which  the  fluid  sulphur  leaving  the  catalyst  layer 
collects.  The  sulphur  flows  off  the  inclined 
bottom  of  tank  2  I  to  the  collecting  tank  16. 

The  gaseous  and  vaporous  constituents  still 


existant  after  the  conversion  are  drawn  off  the 
collecting  tank  16  through  pipe  23  and  may  be 
passed  through  dust  chambers,  scrubbers  or  simi- 
lar contrivances  in  which  the  residual  injurious 
5  sulphur  compounds  or  sulphur  dust  are  removed 
from  the  gases.  The  rest  gases  escape  through 
a  chimney. 

The  reaction  chamber  I  is  designed  in  such  a 
way  that  it  may  be  brought  to  such  a  temperature 

10  that  the  whole  nitrogen  compounds  contained  in 
the  gases  to  be  treated  are  decomposed.  The 
temperature  which  can  be  reached  depends  on 
the  content  of  hydrogen  sulphide  in  the  gases, 
on  the  size  of  the  reaction  chamber  and  its  heat 

15  insulation..  If  the  hydrogen  sulphide  content  of 
the  gas  is  too  low,  the  gas  to  be  treated  is  pre- 
heated in  a  suitable  manner  before  it  is  mixed 
with  air  as  is  common  practice  at  the  heating  of 
industry  furnaces. 

•2o  The  temperature  of  the  reaction  chamber 
should  preferably  range  at  least  at  900°  C.  It 
is,  however,  advisable  to  keep  it  higher  and  tem- 
peratures of  1200-1300  degrees  Centigrade  have 
proved  very  advantageous  for  the  decomposition 

25  of  the  injurious  nitrogen  compounds  into  inert 
constituents. 

In  the  cooler  or  boiler  II  connected  to  the  re- 
action chamber  I  the  temperature  of  the  reaction 
media  is  reduced  to  suoh  a  degree  that  the  ele- 

o0  mentary  sulphur  separates  in  fluid  form.  The 
sulphur  may  for  instance  settle  out  at  130-140°  C. 

If  after  the  rem  aval  of  sulphur  the  residual 
gases  shall  undergo  a  further  treatment  for  the 
recovery  of  sulphur  it  is  more  advantageous  to 

Si5  cool  the  reaction  media  from  the  reaction  cham- 
ber I  only  to  a  temperature  of  about  250°  C  and 
after  that  to  pass  them  on  at  this  temperature 
to  the  device  1 7  which  is  connected  to  the  cooler. 
The  known  reaction  between  hydrogen  sulphide 

40  and  oxygen  is  only  considerably  accelerated  by 
catalysts  as  bauxite  at  temperatures  above  210° 
C.  It  would  therefore  be  of  little  use  to  bring 
the  gases  into  contact  with  the  catalyst  below 
this  temperature  range. 

45  If,  however,  the  temperature  of  the  reaction 
media  is  very  much  reduced  in  the  cooler  LI  to 
let  us  say  130°  C  in  order  to  separate  the  sulphur 
in  fluid  form  as  far  as  possible  in  the  cooler  and 
the  collecting  tank  connected  therewith  the  gases 

50  are  heated  up  again  before  entering  the  catalyst 
device  17  in  a  suitable  way,  so  that  they  have  a 
temperature  of  220°  C  or  more  within  the  de- 
vice 17. 

Instead  of  arranging  the  catalysts  in  a  special 

55  device  as  shown  on  the  drawing  at  17  it  is 
also  possible  to  provide  them  within  the  cooler 
or  boiler  1 1 .  This  may  be  f avourable  because  the 
heat  which  is  liberated  by  the  conversion  of  the 
hydrogensulphide  with  oxygen  at  the  catalysts 

(i0  is  immediately  led  off  so  that  the  catalysts  can- 
not be  superheated.  The  catalysts  are  in  this 
case  inserted  in  the  pipes  of  the  cooler  or  boiler 
and  are  kept  there  by  suitable  means  as  for  in- 
stance by  perforated  sheet  plates  or  the  like. 

05  If  the  addition  of  oxygen  (air)  to  the  gases 
to  be  treated  is  higher  than  necessary  for  the 
conversion  of  the  hydrogen  sulphide  into  sulphur 
and  for  the  decomposition  of  the  injurious  nitro- 
gen compounds,  the  yield  of  elementary  sulphur 

70  may  be  considerably  reduced  as  more  sulphur 
dioxide  is  formed.  In  order  to  attain  in  this  case 
the  highest  yield  of  sulphur  possible,  the  inven- 
tion provides  to  add  reducing  gases  and  prefer- 
ably those  gases  which  contain  hydrogen  to  the 

75  reaction  gases  which  leave  chamber  I.  Purified 
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coal  distillation  gas  may  be  advantageously  used, 
i.  e.  a  gas  which  is  free  of  injurious  sulphur  and 
nitrogen  compounds.  If  the  reducing  gas  still 
contains  hydrocarbons  it  is  advisable  to  decom- 
pose the  latter  before  the  gas  is  added  to  the 
reaction  media.  Such  decomposition  may  be 
easily  arrived  at  by  treating  the  gas  with  a  mod- 
erate quantity  of  oxygen  (air)  at  increased  tem- 
perature whereby  the  hydrocarbons  are  decom- 
posed and  burnt  respectively. 

At  the  contrivance  shown  on  the  drawing,  the 
reducing  gases  may  be  introduced  in  regulable 


quantities  through  pipe  24  into  pipe  10  which 
leads  from  the  reaction  chamber  I  to  the 
cooler  1 1 . 

In  the  process  according  to  the  invention  the 
I,  injurious  nitrogen  compounds  are  decomposed  up 
to  the  formation  of  inert  constituents  which  can- 
not react  with  the  sulphur  or  sulphur  compounds 
any  more.  The  products  which  result  from  the 
decomposition  of  the  nitrogen  compounds  are 
10  therefore  essentially  nitrogen,  carbon  dioxide  and 
water. 
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According  to  the  Patent  Application,  S.  N. 
326,536  pipes,  plates,  rods  and  the  like  may  be 
produced  out  of  polyvinyl  chloride  by  processes 
for  spinning  or  spattering,  whereby  the  polyvinyl 
chloride  is  plastified  with  a  great  deal  of  soften- 
ers, formed  and  treated  with  solvents  wnich  solve 
the  used  softeners.  Thus,  hard  and  strong  prod- 
ucts may  be  obtained. 

Now  it  has  been  found  that  threads  of  small 
cross  section  which  are  manufactured  out  of 
polyvinyl  chloride  plastified  by  a  great  deal  of 
softeners,  and  extracted  with  liquids  solving  com- 
pletely or  partially  the  used  softeners  but  not 
substantially  solving  the  polyvinyl  chloride,  yield 
filaments  being  not  hard  but  surprisingly  flexible. 
These  threads,  therefore,  may  be  used  for  textile 
filaments,  whereby  their  resistance  against  air, 
sun,  aging  and  chemical  agents  of  most  different 
nature  is  advantageous. 

Threads  out  of  highest  molecular  polyvinyl 
chloride  the  manufacture  of  which  is  shown  in 
the  Patent  Application  S.  N.  203.674,  and  accord- 
ing to  the  method  of  invention  are  especially  ad- 
vantageous. They  do  not  only  have  the  known 
excellent  properties  in  regard  to  mechanical  and 
chemical  resistance  but  they  also  have  an  excel- 
lent resistance  to  tearing  and  bending  strength 
that  is  properties  being  specially  important  for 
the  intended  use. 

Otherwise,  the  threads  out  of  polyvinyl  chloride 
according  to  the  invention  are  surprisingly  re- 
sistant to  heat  in  contrast  to  the  threads  known 
until  now:  They  may  even  be  treated  with  boil- 
ing water.  Therefore  they  give  the  basis  not  only 
for  textile  fabrics  for  special  uses  but  also  for 
fabrics  which  may  be  generally  used. 

A  further  advantage  of  the  new  method  lies 
in  the  fact  that  an  unusually  high  speed  of  spin- 
ning may  be  applied  in  spinning  processes  espe- 
cially if  highest  molecular  polyvinyl  chloride  with 
high  addition  of  softeners  are  used. 
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Example 

100  parts  by  weight  of  powdery  high  molecular 
polyvinyl  chloride  according  to  the  Patent  Appli- 
cation S.  N.  203,674  are  mixed  well  with  200  parts 
5  by  weight  of  trikresyl -phosphate  and  4  parts  by 
weight  of  stearic  acid.  The  powder  is  heated  up 
to  100°  C  until  the  softener  is  completely  ab- 
sorbed and  the  powder  feels  dry.  Then  it  is  ex- 
truded in  a  spattering  machine  through  a  nozzle 
of  0.5  mm  width,  whereby  the  corresponding  tem- 
peratures of  the  endless  screw,  of  the  head  and 
of  the  nozzle  are  120°,  150°  resp.  220°.  The  thread 
leaving  the  nozzlo  in  a  nearly  fluid  stale  is  reeled 
,g  upon  a  drum  with  a  speed  of  spinning  of  700  m 
per  minute.  The  softeners  of  the  obtained  thread 
are  extracted  by  acetone  whereby  the  threads 
keep  their  satisfying  flexibility,  their  resistance 
to  tearing  and  knotting  and  their  excellent  sur- 
20  face-qualities. 

Their  mechanical  properties  may  further  be 
improved  by  methods  of  stretching  whereby  all 
the  known  modifications  are  appliable.  The 
stretching  may  be  applied  in  the  acetone-bath  or 
subsequently  if  necessary  at  high  temperature. 
The  threads  may  further  be  improved  by  a  ther- 
mical  after-treatment  if  necessary  in  a  dry  state, 
whereby  they  may  be  heated  up  nearly  to  the 
flow  limit. 

30  These  threads  out  of  very  high  molecular  poly- 
vinyl chloride  are  suitable  for  all  goods  where 
rubber  must  be  used  until  now,  because  they  have 
favorable  mechanical  properties  and  show  a  con- 
stant high  elasticity.  Otherwise  they  do  not  age. 

„-  For  instance  braces,  garters,  corsets,  elastic  band- 
°  ages  and  the  like  may  be  produced.  Threads  out 
of  polyvinyl  chloride  being  not  so  high  molecular, 
cannot  be  applied  for  such  uses  because  they  are 
too  plastic. 
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The  present  invention  relates  to  a  reinforced 
door  of  wood  and/or  insulation-material,  to  be 
used  in  rooms,  halls,  lofts  and  cellars,  gates,  gar- 
ages and  such  like. 

The  object  of  the  invention  is  to  provide  a  door, 
which  in  a  known  way  is  manufactured  with 
coveringplates  of  veneer  or  such  like,  with  rein- 
forcing-bars  between  the  coveringplates  instead 
of  the  usual  intermediate  layer  of  wood  or  such 
like  material,  by  which  the  coveringplates  in  usual 
way  are  connected  to  each  other  and  the  door 
is  given  the  necessary  solidity.  The  reinforcing- 
bars  are  also  beside  connecting  the  covering- 
plates to  each  other  holding  them  at  an  adapt 
distance  from  each  other,  so  that  the  door  gets  a 
suitable  thickness  and  strength  against  torsion 
and  other  bad  shapes. 

A  further  object  is  the  arranging  of  insulating- 
plates  inside  the  covering-plates,  between  the  re- 
inforcing-bars,  which  insulating-plates,  if  pos- 
sible may  be  covered  with  metalplates,  are  in- 
sulating against  warmth,  cold  and  sounds,  and 
between  them  a  fireproof  insulating-plate  may 
be  arranged  or  another  fire-proof  insulating  ma- 
terial may  be  inlaid,  so  that  the  door  besides  in- 
sulating against  warmth  etc.  as  mentioned  also  is 
fireproof.  The  fireproof  plates  or  material  may 
also  be  arranged  nearest  to  the  covering-plates, 
perhaps  with  wave-board  or  such  like  as  inter- 
mediate layer. 

Further  objects  are  the  especial  form  of  a  gas- 
tight  tightening-list,  an  especial  door-hinge  and 
some  details  by  the  reinforcing-bars  etc.,  which 
all  will  be  nearer  described  below. 

In  the  accompanying  drawings  various  forms 
of  the  invention  are  skeleton-like  shown  by  way 
of  examples. 

Fig.  1  is  an  elevation  of  a  door  according  to  the 
invention  on  a  small  scale,  and  by  broken  lines 
is  shown  an  alternative  for  inlaying  of  the  rein- 
forcing-bars  in  the  door. 

Fig.  2  shows  on  a  full  scale  a  plan  cut  from 
the  border  a  little  way  into  the  door,  through  a 
list  of  veneer-covered  wood,  which  cover  the 
border-plain,  the  covering  veneer-plates  and  the 
reinforcing-bars. 

Fig.  3  shows  an  execution  of  the  door,  manu- 
factured by  especial  thin  veneer-plates  with  by 
glue  or  in  another  way  fastened  ribs  cf  wood  or 
other  fitting  material  inside  the  covering-plates 
for  fastening  for  the  teeth  on  the  reinforcing- 
bars. 

Fig.  4  shows  an  outcut  from  the  border  of  the 
door,  where  the  nearest  covering-plate  is  taken 


away,  and  one  can  see  the  arrangement  of  the 
reinforcing-bars  by  the  border  of  the  door. 

Fig.  5  shows  the  same  as  Fig.  2,  but  insulating- 
plates  are  arranged  between  them  inside  the 
5  covering-plates. 

Fig.  6  shows  the  same  as  fig.  2  and  5,  but  with 
a  border-covering-list  of  metal  and  with  a  fire- 
proof plate  or  a  fire-proof  material  inlaid  between 
the  insulating-plates. 
10  Fig.  7  shows  a  door  according  to  the  inven- 
tion with  fire-proof  insulating-plates  inside  the 
covering-plates  and  with  an  intermediate  layer 
of  sheet-iron  or  an  iron-net  between  the  cover- 
ing-and  the  insulating-plates,  and  also  with 
15  border-covering  of  metal,  by  which  a  tightening- 
list  for  gas-tight  closing  of  the  door  is  arranged. 

Fig.  8  shows  a  modified  arrangement  for  fasten- 
ing for  the  tightening-list. 

Fig.  9  shows  a  side-view  and  a  quercut  of  a 
20  part  of  a  single  reinforcing-bar  in  full  scale. 

Fig.  10  and  11  show  a  side-view  and  quer-cut 
of  two  different  executions  of  double  reinforcing- 
bars. 

Fig.  12  shows  from  before  seen  a  hinge  for  doors 
25  with  border-covering  of  metal. 

Fig.  13  shows  a  horizontal-cut  through  the 
hinge  of  a  door  with  border-covering  of  metal 
without  tightening-list  in  frame  of  steel. 

Fig.  14  shows  the  same  as  fig.  12,  but  the 
30  border- covering  is  here  supplied  with  a  tighten- 
ing-list. 

Fig.  15  shows  the  form  of  the  hinge  and  the 
arranging  of  this  inside  the  border-covering,  and 
Fig.  16  shows  a  fastening-iron  for  the  hinge, 

35  which  iron  itself  is  fastened  to  the  reinforcing- 
bar,  which  is  lying  nearest  to  the  border. 

The  covering-plates  f  and  2  of  veneer  or  an- 
other fitting  material  are  mutual  firm  connected 
by  each  other  with  suitable  distance  between 

40  them  by  means  of  reinforcing-bars  3,  which  along 
both  the  borders  are  formed  with  in  the  covering- 
plates entering  teeth  4,  as  the  breadth(height) 
of  the  reinforcing-bars  3  is  fitted  after  the  wished 
distance  between  the  covering-plates  1.2,  and  the 

45  thickness  of  the  bars  is  fitted  after  the  wished 
stiffness  in  the  reinforcing  and  in  the  reinforcing  - 
teeth  4. 

The  simplest  and  lightest  forming  a  door  ac- 
cording to  the  invention  is  shown  in  Figs.  2  and  3, 

60  which  show  the  door  formed  of  two  covering- 
plates 1.2,  the  necessary  number  of  reinforcing- 
bars  3  and  one  along  the  border  of  the  door  Tun- 
ing list  5,  which  covers  the  borderplains  and  en- 
ters between  the  borderplains.   This  list  is  to 

65  hold  the  borders  of  the  covering-plates  firm  to- 
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gether  formed  with  an  aginst  the  door  turning, 
lengthways  running  rib  6  on  each  side,  which 
rib  is  pressed  into  corresponding  grooves  in  the 
covering-plates  1 .2  border-plains.  In  Fig.  2  is  also 
indicated,  how  the  border-list  5  may  be  con- 
nected to  the  covering-plates  by  means  of  small 
reinforced  bars  3a,  which  have  teeth  as  well  at 
the  borders  as  at  the  one  end. 

By  the  in  Fig.  3  shown  form  are  the  cover- 
plates  1.2  too  thin  to  give  necessary  fastening 
for  the  teeth  on  the  reinforcing  bars,  as  these 
must  not  put  out  outside  the  covering-plates. 
Therefore  are  inside  the  covering-plates,  be- 
tween these  and  the  reinforcing-bars,  with  glue 
or  in  another  way  strength-ribs  of  wood  or  other 
fitted  material  fastened  for  fastening  for  the 
teeth  4  on  the  reinforcing-bars  3. 

By  the  performance,  which  is  shown  in  Fig.  S, 
insulation-plates  8  for  insulation  against  warmth, 
cold  and  sounds  are  arranged  inside  the  cover- 
ing-plates, between  the  reinforcing-bars.  These 
plates  are  put  in  between  the  covering-plates,  be- 
fore the  border-covering-lists  5  are  to  be  placed 
on  the  door,  and  a  plate  9  of  wave-board  or  such 
like  between  them  is  holding  the  insulating- 
plates  pressed  against  the  covering-plates  1.2. 

By  the  form  shown  in  Fig.  6  is  in  addition  to 
the  insulating-plates  8  between  these  also  ar- 
ranged a  fire-proof  plate,  or  a  fire-proof  ma- 
terial is  inlaid,  so  that  the  one  covering-plate 
will  be  fire-proof  insulated  from  the  other  one. 
That  is  this  figure  shown  border-covering  1 1  of 
metal,  whose  sides  are  bended  into  a  right  angle 
and  covering  the  border-plain  of  the  covering- 
plates  1.2,  has  edges  bended  into  a  right  angle  12, 
which  are  pressed  into  grooves  outside  the  cov- 
ering-plates 1,2,  whereby  is  attained  that  the 
border-covering  is  fastened  to  the  border  of  the 
door  without  use  of  screws  or  other  especial 
fastening-means. 

By  the  form  shown  in  Fig.  7  there  are  ar- 
ranged fireproof  insulating-plates  13  inside  the 
covering-plates  1.2.  Between  the  insulating- 
plates  13  is  here  also  inlaid  a  intermediate  layer 
9  of  wave-board  or  the  like.  To  hold  the  in- 
sulating-plates at  position  even  if  the  one  cov- 
ering-plate by  fire  should  be  destroyed,  there  are 
arranged  hooks  14  (Figs.  5  and  9)  on  the  rein- 
forcing-bars, or  there  is  for  example  arranged  a 
thin  iron-plate  15  between  the  covering-plates 
and  the  insulating-plates.  This  iron-plate  is 
then  selected  as  thin  that  the  teeth  of  the  rein- 
forcing-bars simply  are  pressed  through  the 
plate  by  pressing  into  the  wood.  There  may  also 
instead  of  an  iron-plate  be  laid  a  preferably 
fine-meshed  netting  16  between  the  covering- 
plates  and  the  insulating-plates.  The  in  Fig.  6 
shown  border-covering  1 7  of  metal  is  formed  with 
an  inwards  enlarged  groove  18  wherein  is  ar- 
ranged a  tightening-list  19  of  rubber  or  other 
tight,  elastic  material.  This  tightening-list  19 
is  formed  with  a  tubular  part  19a  and  in  a  piece 
with  this  formed  handle-formed  part  19b,  which 
is  thinnest  nearest  to  the  tubular  part  and 
thicker  to  the  end,  that  is  gets  a  good  fasten- 
ing in  the  inwards  enlarged  groove  18  in  the 
border-covering.  For  the  matter  of  the  tighten- 
ing the  rubber-list  is  so  formed  that  a  tighten- 
ing part  21  is  lying  against  the  borders  of  the 
groove  18.  The  groove  18  and  the  handle- 
formed  part  1 9b  may  also  be  formed  with  par- 
allel sides  as  indicated  in  Fig.  8,  and  the  both 
parts  are  then  formed  with  grooves  in  the  lon- 
gitudinal direction  or  with  other  roughness  for 
fastening  for  the  handle-formed  part  of  the 


tightening-list  in  the  groove.  The  tightening 
part  19a  of  this  list  is  tubular  and  agreeable  to 
the  invention  so  arranged,  that  it  putting  with 
the  one  side  against  the  door-impact  22,  does 

5  be  bended  over  to  the  door-case  itself  23,  so  that 
there  will  be  shaped  two  in  90°  angle  at  propor- 
tion to  each  other  standing  tightening-flats  with 
a  between  them  lying  air-canal  24  in  the  corner 
between  the  door-impact  22  and  the  door-case  23. 

10  When  the  pressure  against  the  door-impact 
ceases,  the  pressure  against  the  door-case 
ceases  too,  and  the  door  does  go  freely  in  and  out 
in  this. 

The  simple  reinforcing-bar  3,  shown  in  fig.  9, 

1 3  is  stamped  out  of  a  band-formed  material  and 
formed  with  spear-paint-formed  teeth  4,  which 
to  enlarge  the  strength  are  bended  at  the  quer- 
direction.  Reinforcing-bars  for  doors  with  fire- 
proof insulating-inlay  may  be  formed  with  hooks 

-:,<  J 4,  existing  of  separately  teeth,  stamped  out  of 
the  bar-material  and  bended  into  a  right  angle 
to  the  bar-plan.  These  hook-arrangements  will 
hold  the  insulating-plates  at  position,  also  if  the 
one  covering-plate  by  fire  should  be  burnt  up. 

.jg  To  prevent  the  passing  over  from  the  one  border 
to  the  other  one  on  the  reinforcing-bar  of  heating 
by  fire,  there  are  between  each  pair  of  teeth  (one 
on  each  side  of  the  bar)  stamped  out  a  hole  26 
in  the  middle  of  the  bar.   In  special  cases  it  may 

•>,,  be  effective  to  use  double  or  compound  reinforc- 
ing-bars, which  for  example  are  shown  in  Figs. 
10  and  11,  where  respectively  is  shown  a  bar, 
compound  of  two  bars  with  U -formed  quersec- 
tion  27,  and  with  toothed  borders,  and  with  the 

:!r,  back-flats  firm  connected  to  each  other,  and  a 
bar  compound  of  two  single  bars  of  the  same  type 
as  shown  in  Fig.  8,  which  are  connected  to  each 
other  with  between  them  lying  connecting-pieces 
28  with  down-turned  taps  28a,  which  are  firm 

40  riveted  to  the  bars  3.  Where  border-covering- 
lists  of  wood  are  used  (Figs.  2  and  5) ,  it  is  of  im- 
portance that  the  lists  are  firm  connected  with 
the  covering-plates.  For  this  object  the  rein- 
forcing-bars on  the  ends  may  be  formed  with 

45  extra  teeth  4a,  which  will  be  pressed  into  the 
border-list,  when  this  does  be  pressed  at  position 
in  the  door,  as  the  reinforcing-bars  in  that  case 
must  be  so  adjusted,  that  the  teeth  4a  just  are 
in  position  to  be  pressed  into  the  border-lists, 

Sfl  when  these  do  be  put  on.  On  the  sides  of  the 
door,  where  normally  none  reinforcing-bars  are 
ending,  there  may  be  inlaid  short  pieces  3a  of  re- 
inforcing-bars with  extra  teeth  4a,  turning 
against  the  border-list  (Fig.  2) . 

55  The  reinforcing  may  be  performed  with  whole 
reinforcing-bars  or  with  such  cut  up  into  shorter 
or  longer  pieces.  The  reinforcing-bars  may  also 
be  bended  in  any  suitable  geometrical  form,  and 
the  forming  in  details  may  of  course  be  varied  in 

Ro  different  manners. 

By  the  in  Figs.  12-16  shown  form  and  arrang- 
ing of  the  hinges  for  a  door  with  border-covering 
of  metal  in  steel-case  the  fastening-plates  30  of 
the  hinge  29  are  arranged  inside  as  well  the 

R5  border-covering  1 1  as  the  steel-case  3 1 ,  as  the 
plates  30  by  means  of  horizontal  slits  32  are 
parted  into  for  example  5  parts  30,  which 
through  slits  in  the  bended  outward  planes  of 
the  border-covering  1 1  and  in  the  steel-case  3 1 

70  are  put  inside  these  parts,  where  they  are  fas- 
tened directly  in  the  steel-case  with  from  the 
outside  through  the  case  put  machine-screws  33, 
whose  heads  are  senked  down  in  the  case,  and 
for  which  treaded  holes  are  arranged  in  the  fas- 

75  tening-plates  30  on  the  concerning  side  of  the 
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hinge,  while  they  in  the  door  are  fastened  at  a 
for  that  purpose  arranged  fastening-iron  34, 
which  may  be  fastened  to  an  extra  reinforcing- 
bar  35,  or  to  the  ordinary  by  the  door-border 
lying  reinforcing-bar  3,  which  then  is  to  be  ar- 
ranged at  one  regarding  hereto  suitable  dis- 
tance from  the  door-case.  The  hinges  are  then 
to  be  fastened  to  the  iron  34,  and  the  border- 
covering  1 1  by  means  of  through  this  and  the 
plate  30  freely  carried  machine-screws  36,  for 
which  threaded  holes  31  are  arranged  in  the 
fastening-iron  34. 

The  advantages  by  parting  the  fastening- 
plates  and  the  arranging  of  these  on  the  border- 
coverings  inside  the  steel-cases  are  a  consequence 
of  that  thereby  is  shunned  weakening  of  the 


border-covering  and  the  door-case  by  a  propor- 
tionally long  slit,  which  a  not  parted  fastening- 
plate  would  stipulate,  and  that  as  well  the  border- 
covering  as  the  door-case  constitute  unbroken 

5  quite  plain  planes. 

The  advantages  by  the  invention  in  its  entirety 
lie  in  the  possibilities  for  a  extraordinary  rational 
manufacturing,  in  that  the  material  for  connect- 
ing of  the  covering-plates  not  can  be  influenced 

10  by  climatic  actions,  so  that  the  door  does  be  quite 
stable,  and  as  it  appears  from  the  preceding,  the 
extensive  practicability  to  as  it  will  all  objects 
where  altogether  doors  of  wood  or  composition- 
material  may  be  brought  to  employment. 
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The  present  invention  relates  to  a  method  of 
manufacturing  wool  or  silk-like  fibre  from  the 
collagen  of  marine  animals,  especially  the  whale 
and  shark  and  the  tendons  of  the  whale,  shark 
and  cattle  and  the  tissue  surrounding  the  sperm 
head  oil  of  the  sperm  whale. 

The  primary  object  of  this  invention  is  to  pro- 
duce the  tenacious  spinnable  fibre  to  be  substi- 
tuted as  wool  or  milk  from  the  residues  left  after 
oil  is  pressed  out  out  from  the  fatty  layers  and 
other  parts  of  marine  animals  such  as  the  whale 
and  shark  as  well  as  land  animals.  Another  ob- 
ject is  to  remove  useless  substances  from  the  fibre 
without  damaging  the  latter  and  also  to  facilitate 
the  separation  of  the  fibre. 

The  further  object  is  to  render  said  fibre  water- 
proof by  treating  the  same  with  a  fixing  agent 
such  as  formalin  and  chromium  chloride. 

The  fatty  layers  of  the  whale,  shark,  etc.  gen- 
erally consist  of  about  65%  of  oil  and  fat  and  20% 
of  fibre,  the  rest  being  elastin  and  water.  Said 
fibre  constitutes  a  irregular  three  dimensional 
network.  Especially,  the  one  running  obliquely 
along  the  length  of  the  body  is  long.  For  in- 
stance, in  the  bludders  of  the  blue  whale  there  25 
are  not  a  few  which  with  the  thickness  of  only 
about  5  cm.  have  a  longitudinal  fibre  of  50  cm. 
long  and  a  lateral  fibre  of  20  cm.  long. 

Hitherto,  the  collagens  of  whales  have  been 
used  to  obtain  oil  by  the  boiling  process,  which 
however  has  the  disadvantage  of  giving  a  color 
and  bad  smell  to  the  oil  and  dissolving  the  fibre 
and  thus  making  it  useless. 

Now,  according  to  the  present  invention  it  is 
possible  to  produce  fibre  of  superior  quality  free 
from  the  above  defect  and  also  without  damaging 
it  mechanically  as  well  as  the  oil  and  fat  free 
from  the  above  defect. 

This  invention  is  characterised  by  firstly  press- 
ing out  oil  from  the  fatty  layers,  tendons,  etc.  of 
whales,  sharks,  etc.  by  means  of  compressing  the 
fibre  with  a  rough  compressing  machine  con- 
sisting of  rollers  of  corrugated  surfaces  and  a 
compressing  machine  consisting  of  rollers  having 
network  grooves;  next  compressing  and  broaden- 
ing such  net-work  fibre  slowly  by  a  broadening 
and  reeling  rollers;  opening  it  by  the  needles 
planted  at  the  periphery  of  a  rotating  drum; 
scratching  off  the  lateral  fibre  while  the  longi- 
tudinal ones  is  reeled  in  an  orderly  state  or  if  50 
necessary,  scratching  off  the  longitudinal  and 
lateral  fibres  by  the  needles,  treating  the  small 
quantities  of  fatty  oil  and  elastin,  which  remain 
attached  on  them,  with  enzyme  such  as  protease, 
lypase,  etc.  or  an  aqueous  solution  mixed  with  a  55 
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small  quantity  of  cow's  milk  and  fermenting  the 
same  at  below  40°  C,  removing  the  above  foreign 
matters  by  washing  them  with  a  washing  agent, 
pressing  and  elongating  the  fibres  with  a  blunt 
knife  edge,  while  the  part  of  the  fibre  in  contact 
with  the  back  of  the  blade  is  compressed  and  ex- 
panded, so  that  the  fibres  are  separated  auto- 
matically, and  finally  treating  them  with  a  fixing 
agent  such  as  formalin,  chromium  chloride,  etc. 
to  render  them  water-proof. 

According  to  this  invention,  it  is  possible  to 
easily  remove  useless  substances  without  spoiling 
the  fibres  and  also  to  produce  wool  or  silk-like 
tenacious  fibres  from  the  residue  remaining  after 
oil  is  pressed  out. 

The  present  method  may  be  divided  into  the 
following  five  steps: 

(A)  Compressing  steps 

In  a  compressing  apparatus  constituted  by  con- 
necting one  or  more  of  each  rough  compressing 
machine  consisting  of  rollers  of  corrugated  sur- 
faces and  a  compressing  machine  consisting  of 
rollers  having  network  grooves,  the  fatty  layer  or 
tendon  of  the  whale,  shark,  cattle,  etc.  cut  in 
suitable  breadth  is  guided  between  the  rollers  of 
said  rough  pressing  machine,  regulating  the  space 
between  the  rollers  suitably  according  to  their 
thickness,  so  that  they  may  be  pressed  roughly 
and  the  oil  be  pressed  out.  Next,  their  network 
tissue  is  compressed  perfectly  by  guiding  them  be- 
tween the  rollers  of  said  compressing  machine. 
Thus,  by  this  step  excellent  oil  cannot  only  be 
obtained  without  the  fatty  layer  slipping  out,  but 
also  the  fibre  may  be  collected  in  a  good  condition 
without  being  spoiled  by  compressing. 

(B)  Opening  step 

The  fibre  as  it  is  in  a  compressed  and  dried 
condition  still  has  a  three-dimensional  network 
structure  and  is  hardened,  but  becomes  tenacious 
when  kept  in  a  slightly  moist  condition,  namely, 
undried  condition.  In  such  condition  it  is  fed 
between  the  broadening  rollers  to  be  compressed 
thin  and  broad.  Next,  supporting  the  fibres  with 
a  plate  having  an  uneven  end  surface  like  a  comb, 
the  lateral  fibres  are  scratched  off  and  collected  by 
the  points  of  the  needles  which  are  planted  on  the 
surface  of  a  rotating  drum  and  next  are  trans- 
ferred to  the  needles  of  the  similar  drum  rotating 
in  the  opposite  direction  while  the  longitudinal 
fibres  are  pressed  strongly  by  reeling  rollers,  as 
they  are  in  a  parallel  state.  If  necessary,  omit- 
ting the  reeling  rollers,  the  longitudinal  and  lat- 
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eral  fibres  may  be  scratched  off  by  the  points  of 
the  needles  of  the  rotating  drum. 

When  the  fibre  is  easily  separated  from  its  knot 
owing  to  its  moist  condition  and  scratched  off 
by  the  needle  head  while  the  longitudinal  fibre 
is  reeled  by  separate  rollers,  it  is  taken  contin- 
uously by  the  rollers  because  of  a  dissolved  gluti- 
nous substance.  The  lateral  fibres  scratched  off 
by  the  needle  heads  are  detached  from  the  needle 
points  and  put  at  the  appointed  place,  while  the 
longitudinal  long  fibres  directly  receive  the  next 
separating  step  without  the  necessity  of  being 
arranged  in  order  again. 

Generally,  the  three  dimensional  network  fibre 
as  such  is  very  hard  to  break  and  open  by  thrust- 
ing the  needles.  Moreover,  it  is  pulled  by  the 
needles  and  elongated  more  narrow.  Besides,  as 
the  needles  must  be  thick  and  strong  for  that 
purpose,  it  is  necessary  to  plant  a  small  number 
of  them  in  rows,  maintaining  a  fairly  wide  space 
between  them  for  the  breadth  of  the  fibre  struc- 
ture. As  regards  the  result  of  the  opening,  the 
main  part  of  the  lateral  fibres  still  remain  at- 
tached on  the  longitudinal  fibres,  and  it  is  a  big 
task  to  put  them  in  order.  But  if  the  fibres  are 
compressed  and  broadened  by  the  broadening 
rollers  as  in  this  invention,  they  become  thin 
and  broad  without  spoiling  themselves,  and  as 
they  become  broad,  more  needles  can  be  put  in 
operation  for  the  same  size  of  the  material.  Also, 
as  they  become  thin,  they  may  be  scratched  and 
torn  sufficiently  by  comparatively  small  needles 
with  the  smaller  force.  In  short,  they  may  be 
scratched  by  planting  many  small  needles  thickly 
on  the  rotating  drum  throughout  its  entire 
breadth.  Moreover,  they  are  scratched  by  the 
needle  points  in  the  grooves  of  a  comb-teeth 
shaped  resisting  plate  disposed  near  the  support- 
ing rollers,  so  they  are  opened  perfectly  without 
the  disadvantage  of  the  tissue  being  extended 
narrow.  Also,  the  lateral  fibres  can  be  separated 
completely  from  the  longitudinal  fibres. 

(C)  Fermenting  step 

This  is  the  step  of  treating  the  small  quantities 
of  fatty  oil  and  elastin  remaining  attached  on 
the  fibre  after  the  main  part  of  the  oil  and 
elastin  is  pressed  out,  with  enzyme  such  as  pro- 
tease, lypase,  etc.  or  an  aqueous  solution  of  cow's 
milk,  fermenting  the  same  at  below  40°  C.  and 
removing  the  foreign  matters  by  washing  them 
with  a  washing  agent. 

By  this  step  ,the  above  undesirable  matters  are 
removed  to  make  the  fibre  easily  separable  with- 
out spoiling  it.  When  it  is  dried,  it  can  be  made 
into  a  soft  condition. 

(D)  Separating  step 

The  fibres  of  animals,  for  example,  the  whale 
and  shark  which  are  naturally  long  are  stuck 
together  by  a  glutinous  sticky  solution  and  form 
a  bundle,  and  if  they  are  separated  by  removing 
said  solution  completely  with  a  chemical,  they 
are  damaged  considerably. 

Now,  according  to  this  invention,  utilizing  the 
elastic  property  of  these  fibres  they  are  stroked 
with  a  blunt  knife  edge  to  broaden  the  stroked 
part,  while  the  part  in  contact  with  the  back  of 
the  blade  is  compressed  and  expanded,  so  that 
the  fibres  are  automatically  separated  or  placed 
in  an  easily-separable  condition.  If  they  are 
rubbed  repeatedly  with  an  edged  tool  provided 
at  the  periphery  of  a  rotating  drum  while  being 
delivered  slowly  with  feeding  rollers,  the  gluti- 
nous matter  is  taken  away,  thus  making  it  pos- 


sible to  separate  them.    At  the  same  time,  their 

knots  too  are  removed. 

Thus,  after  finally  stroking  all  the  parts  of  the 

fibre  except  the  part  supported  by  the  delivery 
5   rollers,  reverse  its  direction  and  stroke  it  as 

before.    Then,  the  knots  of  its  head  and  root 

will  be  removed,  making  it  fit  as  spinning  fibre. 

Unlike  those  treated  with  a  chemical,  it  may 

be  separated  perfectly  retaining  the  original 
10  strength  of  the  fibre. 

(E)  Water  proof  treatment 

Since  the  fibre  which  has  undergone  the  be- 
fore-mentioned treatment  is  not  water-proof  as 

15  it  is,  it  is  subjected  to  water-proof  treatment  so 
that  it  is  not  hardened  even  when  moistened  and 
holds  in  molecules  among  the  fibre  therefore  is 
light  and  helps  the  preservation  of  warmth  (as 
cloths) ,  furthermore,  it  can  stand  the  subsequent 

20  operations    sufficiently,    for    instance,  dyeing, 
washing,  etc.    The  accompanying  drawings  show 
an  example  of  the  embodiment  of  the  apparatus 
suitable  for  carrying  out  the  present  process. 
Figure  1  is  a  side  view  partly  in  section  of  a 

25  machine  for  compressing  the  fatty  layers  of 
marine  animals  such  as  the  whale  and  shark  or 
the  tendons  of  the  whale,  shark  and  cattle; 

Figure  2,  its  front  view  showing  the  front  of 
a  rough  compressing  roller; 

30  Figure  3,  a  side  view  of  the  above  roller  partly 
in  section; 

Figure  4,  an  enlarged  front  view  of  the  com- 
pressing roller  of  the  compressing  machine; 
Figure  5,  a  cross  sectional  side  view  of  an 
35  opening  machine; 
Figure  6,  its  plan; 

Figure  7,  a  front  view  of  an  opening  roller 
cut  off  along  the  line  (VII) — (VTI)  of  Figures 
4  and  5; 

40      Figure  8,  a  side  view  in  longitudinal  section 
of  a  separating  machine  and 
Figure  9,  its  plan. 

The  following  is  the  further  explanation  of 
each  step  of  this  invention  with  reference  to 
45  the  accompanying  drawings: 

In  the  drawings,  A  is  a  rough  compressing  ma- 
chine consisting  of  a  pair  of  upper  and  lower 
rollers  I  and  2  of  corrugated  surfaces;  and  B,  a 
compressing  machine  consisting  of  a  pair  of  up- 
50  per  and  lower  rollers  (3)  and  (4)  having  network 
grooves. 

These  two  machines  A  and  B  form  a  compress- 
ing machine,  one  or  more  of  each  of  the  above 
rough  compressing  machine  and  compressing 

55  machine  are  connected  together.  The  rollers  I 
and  2  are  secured  to  the  supports  9  of  both  sides 
by  the  bearings  7  and  8  of  transversal  shafts  5 
and  6.  The  transversal  shaft  6  is  connected  suit- 
ably to  a  prime  mover  by  a  gear  I 1.   Also,  gears 

60  13  and  14  are  connected.  The  bearing  7  is  con- 
nected with  a  handle  24  by  a  worm  bevel  gear  1 6, 
a  worm  bevel  gear  1 7  engaged  with  it,  a  vertical 
shaft  22,  bevel  gears  18  and  19  and  a  transversal 
shaft  23,  so  that  it  may  be  moved  up  and  down 

65  suitably  through  a  guide  groove  1 0  by  said  handle 
24  so  as  to  regulate  the  space  between  the  rollers 
I  and  2  according  to  the  thickness  of  the  fatty 
layer  or  tendon  of  an  animal  to  be  fed  between 
them.   The  rollers  3  and  4  are  secured  to  the 

70  supports  29  of  both  sides  by  the  bearings  27  and 
28  of  transversal  shafts  25  and  26.  The  motion- 
transmitting  device  and  the  device  for  regulating 
the  space  between  the  rollers  by  a  handle  are 
substantially  the  same  with  those  in  the  before- 

75  mentioned  rough  compressing  machine  A.  The 
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rollers  3  and  4  have  the  rotating  speed  increased 
successively  according  to  the  degree  of  the  elon- 
gation of  said  fatty  layer  and  tendon. 

Generally,  the  collagen  and  tendon  of  the 
whale  are  covered  with  oozing  oil.    Especially,  5 
the  fatty  layer  is  so  thick  that  if  it  is  fed  between 
the  rollers  without  any  device  the  latter  skid  and 
consequently  it  is  extremely  difficult  to  compress 
it.    Under  the  circumstances,  manufacturers  of 
whale  oil  have  hitherto  relied  upon  the  boiling  10 
process,  in  which  however  the  fibre  is  hydrolized 
by  boiling  and  absorbed  on  the  oil.    Thus,  the 
oil  is  not  only  spoiled,  changing  its  color  and  hav- 
ing a  bad  smell  owing  to  the  putrification  of  the 
protein,  but  also  the  fibre  inevitably  becomes  15 
useless. 

But  in  this  apparatus,  the  fresh  fatty  layer 
and  tendon  are  firstly  fed  between  the  rollers  I 
and  2  of  the  rough  compressing  machine  A  at 
below  30°  C.  as  they  are  long,  while  being  de-  20 
livered  by  a  conveyor  and  are  compressed  rough- 
ly, travelling  zigzaz,  and  after  thus  compressing 
them  to  some  extent  and  pressing  out  the  oil, 
they  are  again  fed  between  the  rollers  3  and  4 
of  the  compressing  machine  B  and  then  are  com-  25 
pressed  well,  supporting  them  tightly  with  the 
network  uneven  surfaces  of  said  rollers.  In  this 
way,  it  is  not  merely  possible  to  press  out  about 
50-75%  of  colorless  and  odorless  oil  of  superior 
quality,  but  also  to  compress  its  network  tissue.  3^ 
A  fibre  bundle  consisting  of  many  single  fibres 
and  a  network  tissue  are  hardened  by  the  ordi- 
nary compression,  for  example,  a  hydraulic  press, 
rendering  the  subsequent  opening  operation  diffi- 
cult and  requiring  much  time  for  the  operation.  3.3 
But  if  the  operation  is  carried  out  to  the  last 
by  using  together  the  rough  pressing  machine  A 
consisting  of  the  rollers  I  and  2  of  corrugated 
surfaces  and  the  compressing  machine  B  consist- 
ing of  the  rollers  3  and  4  of  network  grooves,  the  40 
product  may  be  obtained  efficiently  in  a  large 
quantity  without  the  above  apprehension,  and 
if  the  raw  material  is  treated  suitably  after  the 
oil  is  pressed  out,  a  network  tissue  can  be  ob- 
tained. By  separating  this  tissue  there  is  ob-  45 
tained  a  product  which  is  tenacious  and  can 
preserve  warmth  and  therefore  is  fit  as  spinning 
fibre.  The  oil  pressed  out  is  collected  in  a  tank 
30,  from  where  it  is  stored  in  a  reservoir  31. 

By  carrying  out  the  opening  and  compressing  50 
steps  continuously  the  efficiency  may  be  further 
increased.  The  opening  step  is  carried  out  by 
the  opening  machine  shown  in  Figs.  5  and  7. 
After  the  oil  is  pressed  out  by  the  said  com- 
pressing machine,  the  network  tissue  is  fed  to  a  55 
broadening  and  reeling  rollers  at  suitable  in- 
tervals. 

Delivering  it  out  slowly,  broadening  it  by  com- 
pression with  the  broadening  rollers  and  then 
supporting  it  with  a  plate  of  a  saw  teethed  end  (jo 
surface,  it  is  opened  by  the  needles  planted  at 
the  periphery  of  a  relatively  quickly  rotating 
drum  and  the  lateral  fibres  are  scratched  off 
by  said  needles,  while  the  long  longitudinal  fibres 
are  reeled  by  the  reeling  rollers  as  they  are  ar-  05 
ranged  in  good  order.  Thus,  it  is  possible  to 
separate  the  longitudinal  and  lateral  fibres  from 
each  other  by  a  simple  means.  In  some  cases, 
the  longitudinal  fibres  may  be  scratched  off  to- 
gether with  the  lateral  fibres  by  the  needles  of  70 
said  rotating  drum.  In  the  drawings,  C  and  E 
are  reeling  rollers;  and  D,  a  pair  of  broadening 
rollers,  which  receive  motion  from  a  pulley  4! 
by  toothed  wheels  35-40  through  gears  32  and 
34  and  are  rotated  by  a  toothed  wheel  43  engaged  75 


with  the  gear  34  provided  with  a  rotating  drum 
P  which  has  a  number  of  hook-shaped  needles 

42  planted  at  its  periphery  and  also  are  moved  in 
conjunction  with  another  reeling  roller  G  which 
is  driven  in  conjunction  with  the  pulley  41  by  a 
toothed  wheel  45  turned  by  the  rotation  of  the 
gear  32  and  an  oppositely  rotating  drum  K  hav- 
ing a  number  of  straight  needles  44  at  its  periph- 
ery in  a  similar  manner  as  P  the  rotating  speed 
of  said  roller  G  being  a  little  quicker  than  that 
of  the  broadening  rollers  D,  while  the  speed  of 
said  rotating  drums  F  and  K  is  far  quicker  than 
theirs.  The  front  face  of  the  reeling  roller  E  is 
provided  at  the  end  surface  with  a  plate  46  hav- 
ing a  saw-teethed  end  surface,  so  that  by  passing 
the  point  of  each  needle  42  of  said  rotating  drum 
P  through  the  recess  of  the  saw-teethed  part  of 
the  plate  46  the  drum  P  may  be  rotated  freely. 

The  network  fibres  of  the  whale,  shark,  etc. 
from  which  oil  has  been  pressed  out  by  a  com- 
pressing machine  are  fed  in  somewhat  moist 
condition  to  the  reeling  and  broadening  rollers 
C,  E  and  D.  when  they  are  broadened  right  and 
left,  while  being  compressed,  and  then  the  long 
longitudinal  fibres  are  bent  downward  over  the 
pointed  part  of  the  end  of  the  plate  48  so  as 
to  be  reeled  slowly  by  said  roller  G.  At  the  same 
time,  by  the  rotation  of  the  drum  P  the  network 
fibres  supported  on  the  plate  are  partly  pressed 
into  the  recesses  of  the  plate  by  the  points  of 
the  hook-shaped  needles  212  and  the  lateral 
fibres  are  not  only  scratched  off  in  turns  by  the 
heads  of  the  needles  42,  but  also  such  scratched - 
off  lateral  fibres  are  detached  by  the  needles  44 
of  the  rotating  drum  K  and  released  into  a  water 
tank  49  by  the  water  jetted  from  the  nozzle 

43  of  a  water  feed  pipe  47  and  collected  there 
by  a  netting  or  the  like.  In  this  case,  if  neces- 
sary, omitting  the  above  reeling  roller  G,  the 
longitudinal  and  lateral  fibres  may  be  scratched 
off  by  the  needles  42  and  44  of  the  rotating 
drums  F  and  K  alone  and  be  collected  similarly 
in  the  water  tank  49.  As  the  network  fibre  is 
broadened  thin  by  the  broadening  roller,  a  com- 
paratively large  number  of  needles  may  be  used 
according  to  its  breadth  to  pierce  its  surface. 
Also,  by  supporting  the  fibres  from  under  on 
the  uneven  surface  of  the  plate,  thus  giving  them 
resistance  and  pressing  them  into  the  recesses 
of  the  plate  partially  by  the  needles,  the  lateral 
fibres  are  scratched  off,  so  that  the  network  fibre 
may  be  opened  easily  and  perfectly.  The  lateral 
fibres  are  net  only  separated  from  their  knots, 
but  also  the  longitudinal  fibres  which  pass 
through  the  recesses  of  the  plate  are  connected 
successively  by  their  glutinous  matter  and  reeled 
down  all  together  by  the  roller  G  as  they  are 
arranged  in  good  order. 

Therefore,  there  is  no  fear  of  the  fibres  being 
broken  because  of  opening.  As  according  to  this 
method  the  longitudinal  and  lateral  fibres  are 
separated  from  each  other  easily  and  the  long 
longitudinal  fibres  may  be  collected  as  they  are 
arranged  in  good  order,  the  separating  step  may 
be  carried  out  directly  after. 

By  the  way,  the  above  rollers  C,  D  and  E  can 
have  the  space  between  them  regulated  suitably 
by  handles  50,  51  and  52  respectively. 

The  following  is  an  explanation  cf  the  fer- 
menting step: 

After  treating  the  collagens  of  the  whale  and 
shark  or  the  tendons  of  the  whale,  shark  and 
cattle  by  the  first  and  second  steps,  the  fibres 
which  have  small  quantities  of  fatty  oil  and  elas- 
tin  remain  attached  on  them  are  put  into  a 
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porcelain  bottle  or  concrete  tank,  and  after  pour- 
ing water  into  them,  enzym  such  as  protease  and 
lypase  or  a  small  quantity  of  cow's  milk  is  added 
and  then  the  fibres  are  left  alone  for  24  hours, 
whereupon  elastin  is  almost  completely  fer- 
mented and  decomposed.  After  squeezing  out 
the  lastin,  they  are  washed  with  a  washing  agent, 
for  instance,  a  washing  agent  consisting  mainly 
of  high  grade  alcohol  and  ester  sulphate  or  Mar- 
seille soap  and  then  is  dried.  Thus,  said  foreign 
matters  are  removed  in  a  relatively  short  space 
of  time  and  also  the  fibres  are  made  tenacious 
and  easily  separable  without  being  spoiled  as 
when  a  strong  acidic  or  alkoline  solvent  is  em- 
ployed. The  above  step  may  be  applied  with 
the  same  good  effect  to  not  only  the  collagen 
of  the  whale  and  shark,  but  also  the  tendons  of 
the  whale,  shark  and  cattle  and  the  tissues  sur- 
rounding the  sperm  head  oil  of  the  sperm  whale. 

Next,  the  separating  step  is  performed  by  the 
separating  machine  shown  in  Figures  8  and  9, 
in  which  53  and  54  are  the  delivery  rollers  en- 
gaged at  the  teeth  of  their  peripheries  and  ro- 
tated through  the  wheel  of  a  pulley  64. 

One  end  of  a  bundle  of  the  fibres  obtained  by 
opening  said  network  fibres  is  inserted  between 
said  rollers  53  and  54  and  a  rotating  drum  55 
having  knives  55  attached  at  its  periphery  at 
certain  intervals  is  moved  in  conjunction  with 
said  rollers  by  gears  57,  58  and  60,  thus  deliver- 
ing out  said  fibres  slowly  by  the  rollers  53  and 
54  and  stroking  them  pressingly  against  the 
curved  face  of  a  plate  61  with  the  blunt  edges 
of  the  knives  55  of  the  rotating  drum  56.  The 
fibres,  as  they  are  stroked,  have  the  stroked  part 
elongated,  while  the  part  in  contact  with  the 
back  of  the  blade  is  compressed  and  expanded, 
so  that  the  glutinous  matter  is  destroyed  and 
consequently  the  fibres  are  separated  automati- 


cally or  given  the  condition  easy  to  separate,  in 
this  way,  the  fibres  are  moved  forward  and 
stroked  repeatedly  by  the  knives,  so  that  the 
glutinous  matter  is  not  only  removed,  but  also 

5  the  knots  of  the  fibres  are  taken  away  simulta- 
neously. Thus,  after  all  the  parts  of  the  fibres 
except  these  held  by  the  rollers  are  stroked,  re- 
verse their  direction  and  stroke  them  as  before, 
and  then  the  knots  at  their  heads,  etc.  will  be 

10  all  removed  to  make  them  slender  from  end  to 
end.  Therefore,  they  can  be  separated  complete- 
ly without  being  spoiled  as  when  treated  with 
a  chemical.  On  this  occasion,  the  rotating  drum 
56  is  shifted  forward  and  backward  by  the  rota- 

15  tion  of  the  handle  62  and  the  space  between 
the  rollers  53  and  54  is  regulated  by  the  handle  63. 

Lastly,  the  thus-treated  fibres  are  rendered 
waterproof  by  treatment  with  a  fixing  agent  such 
as  formalin  or  chromium  chloride.   In  this  way, 

20  it  is  possible  to  obtain  fibres,  each  several  to  40 
centimeters  in  length,  a  few  to  30  M  (Micron) 
in  diameter  with  the  extensibility  18,  the  strength 
1  denier,  the  converted  value  4  grams  and  an 
irregular  section  with  air  gaps  and  fit  for  the 

25  preservation  of  warmth. 

The  thus-produced  fibres  can  be  spun  in  a  wet 
or  dry  condition  in  the  same  manner  as  the 
known  ramir,  flux,  silk  and  wool. 
According  to  the  present  invention,  it  is  pos- 

30  sible  to  obtain  the  wool-like  fibre  more  tenacious 
than  or  as  mollient  as  the  silk  and  suitable  as 
spinning  fibre  by  treating  the  collagen  of  the 
fatty  layers  of  the  whale  and  shark,  the  tendon 
of  the  whale,  shark,  cattle,  etc.  or  the  residue  of 

35  the  tissues  surrounding  the  sperm  head  oil  of  the 
sperm  whale  some  of  which  have  hitherto  been 
considered  useless  and  thus  removing  the  trouble 
caused  to  them  chemically  and  mechanically. 
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At  the  slow  burning  of  brown  coal,  a  slowly 
burning  coke,  so-called  Grude-coke  is  obtained. 
The  normal  Grude-coke  shows  a  comparatively 
slow  lighting  speed,  so  that  for  the  lighting  of  a 
Grude  fire  more  easily  combustible  materials,  for  5 
instance  firewood,  are  necessary  as  lighting 
means.  This  low  lighting  speed  of  the  normal 
coke  obtained  by  slow  burning  is  based  chiefly  on 
the  high  density  of  its  surface,  which  in  turn  is 
due  to  a  coking  of  the  not  evaporised  bitumen  10 
constituent  which  is  sweated  out  at  the  slow 
burning,  whereby  the  surface  of  the  coke  is  coated 
with  a  more  or  less  thick  layer  of  graphite.  The 
percentage  of  ashes  and  the  composition  of  the 
ashes  influence  in  second  instance  the  lighting  15 
speed  of  the  slowly  burning  coke  and  this  in  the 
sense  that,  when  the  percentage  of  ashes  decreases 
and  the  percentage  of  the  ashes  in  metal  oxides 
or  suboxides  increases,  the  lighting  speed  is  im- 
proved. 20 

Surprisingly  it  has  been  ascertained,  that  a 
slowly  burning  coke  having  high  lighting  sneed 
and  which  is  especially  useful  for  lighting  fires 
and  therefore  forms  an  excellent  fire  lighter  is 
obtained,  if  brown  coal  is  coked  which  from  the  25 
point  of  view  of  the  proportion  of  yield  in  tar  to 
the  quantity  of  heating  means  for  coking  is  not 
considered  as  worthy  of  coking,  that  is  a  brown 
coal  which  contains  little  bitumen  and  which  at 
the  examination  as  regards  slow  coking  capability  1 
according  to  Fischer  yields  less  than  about  10% 
of  slowly  burning  tar. 

Insofar  as  the  brown  coal,  lumpy  by  nature, 
that  is  cartilagenous  brown  coal,  yields  a  core  of 
slowly  burning  coke  which  is  not  sufficiently  proof  "5,) 
against  rubbing,  the  brown  coal  may  be  bri- 
quetted  prior  to  the  smouldering  and  used  in  this 
form. 

At  the  slow  burning  the  temperature  can  be 
raised  as  at  the  normal  smouldering  of  brown  40 
coal  up  to  an  extreme  temperature  of  about  570° 
C.  According  to  the  constitution  of  the  initial 
coal  it  may  be  sometimes  especially  advisable  to 
not  completely  distil  the  brown  coal  but  to  carry 
out  the  distillation  only  incompletely.  For  this 
reason  it  is  advisable  to  interrupt  the  coking  proc- 
ess already  at  temperatures  below  500°  C,  prefer- 
ably at  temperatures  from  450-470°  C.  The 
lighting  speed  of  the  slowly  burning  coke  thus  ob- 
tained  is  considerably  increased  as  this  coke  then  •,0 
remains  still  more  strongly  porous  on  the  surface. 

Examples 

1.  Brown  coal  poor  in  bitumen,  which  contains 
ash  formers  favorable  for  the  obtention  of  espe-  fi5 


cially  rubbing-proof  cartilage,  such  as  alumina,  in 
a  quantity  of  about  15%  and  at  the  examination 
to  coking  capability  according  to  Fischer  yields 
about  5%  of  tar,  is  carefully  dried  preliminarly  to 
approximately  5%  water  content  at  temperatures 
below  100°  C  for  preserving  the  solidity  of  the  car- 
tilages and  then  in  a  slowly  burning  furnace 
slowly  burnt  up  to  a  temperature  of  570°  C.  The 
slowly  burning  coke  coming  from  the  furnace  is 
cooled  in  the  inert  gas  current  or  in  a  gas  current 
poor  in  oxygen.  The  slowly  burning  coke  which 
is  thus  obtained  is  so  easily  ignitable  that  it  can 
be  brought  to  glow  heat  by  means  of  a  match. 
Used  as  a  fire  lighter  and  lighted  by  means  of 
paper  it  begins  very  rapidly  to  glow  and  ignites 
within  a  few  minutes  the  added  fuel,  such  as  pit- 
coal,  mine-coal  or  the  like. 

The  lighting  speed  of  this  slowly  burning  coke 
can  further  be  increased  thereby  that  the  carti- 
lage coal  is  not  completely  coked  but  the  coking 
interrupted  at  a  temperature  of  470°  C. 

2.  Brown  coal  poor  in  bitumen,  which  at  the 
examination  as  regards  coking  capability  accord- 
ing to  Fischer,  related  to  dry  coal,  shows  a  figure 
from  6-7%  tar  yielding,  for  instance  Rhenish 
brown  coal  from  the  Cologne  rounding  with  a 
content  of  ashes  of  6%  and  a  sulphur  content  of 
0.5%,  is  first  dried  until  it  is  suitable  for  bri- 
quetting  and  then  so  finely  ground  that  the 
brown  coal  dust  can  be  driven  through  a  sieve 
of  about  81  meshes  of  cm2.  Then  the  thus  pre- 
pared brown  coal  is  briquetted,  by  means  of  a 
suitable  ring  rolling  briquetting  press  arranged 
for  high  pressure  work,  to  rods  in  length  of  120 
mm,  35  mm  high  and  25  mm  diameter,  very  solid 
pieces  of  such  density  being  produced  that  the 
briquettes  in  this  state  burn  very  badly.  These 
briquettes  are  then  slowly  burnt  in  coking  fur- 
naces, which  are  operated  by  means  of  super- 
heated flushing  gases,  up  to  a  temperature  of  580° 
C.  The  briquettes  which  have  been  slowly  burnt 
are  then  removed  from  the  furnace  in  avoiding 
admission  of  air  and  cooled.  According  to  the 
raw  material  which  has  been  selected,  more  or 
less  solid  slow  burning  briquettes  are  produced 
having  a  good  lighting  speed.  For  lighting  ovens 
and  the  like  in  the  household  and  in  the  industry 
these  briquettes  can  be  lighted  quite  as  well  as 
firewood  and  lighted  with  the  aid  of  some  paper 
or  the  like;  the  slowly  burning  coke  pieces  do  not 
produce  flames,  but  they  become  red-hot  very 
rapidly  and  produce  a  very  high  degree  of  heat, 
and  the  added  fuels,  such  as  pit-coal  and  the  like, 
are  lighted  in  a  very  short  time.  These  slowly 
burning  briquettes  are  therefore  suitable  for 
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lighting  fires  in  household  and  industry  and  can 
be  substituted  for  other  fire  lighting  means  such 
as  wood. 

At  the  coking  of  brown  coal  no  attention  has 
been  paid  up  to  the  present  for  economical  rea- 
sons to  the  so-called  fire-coals  poor  in  bitumen, 
for  the  reason  that  these,  from  the  standpoint  of 
the  yield  of  tar,  are  not  to  be  considered  as 
worthy  for  coking.  The  circumstance  that  such 
brown  coals  poor  in  bitumen  of  the  kind  to  be 
employed  according  to  the  invention  produce  at 
the  coking  a  porous  slowly  burning  coke  with  an 
open  structure  surface  free  from  graphite  de- 
posits, the  lighting  speed  of  this  slowly  burning 
coke  being  much  higher  than  that  of  slowly  burn- 
ing coke  from  brown  coal  rich  in  bitumen,  is  more 
surprising  compared  herewith,  as  at  the  coking  of 
a  brown  coal  rich  in  bitumen,  owing  to  the  larger 
quantity  of  volatile  product  from  coking  which 
has  escaped,  the  volume  narrowing  of  the  coked 
coal  grain  is  greater  and  thereby  also  its  struc- 
ture is  looser,  and  from  this  consideration  it 
might  be  concluded  that  the  residues  from  cok- 
ing of  raw  materials  poorer  in  bitumen  ought  to 
be  accordingly  less  easy  to  light  than  the  normal 
lumpy  Grude  coke. 

Although  the  normal  Grude  coke  seems  to  bo 
loose  in  the  structure,  its  structure  is  less  favor- 
able for  the  combustibility,  as  on  the  one  hand, 
as  already  mentioned,  by  the  decomposed  bitu- 
men the  surface  is  more  or  less  packed  by  gra- 
phitic deposits  and  on  the  other  hand  in  the  inte- 
rior of  the  coke  grain  the  capillary  vessels  larger 
as  such  are  so  jammed  by  setting  of  carbon  which 
comes  from  the  decomposition  of  the  more  easily 
boiling  constituents  of  the  bitumen,  that  the  oxy- 
gen of  the  combustion  air  can  penetrate  only  very 
badly.  Compared  herewith,  the  slowly  burning 
coke,  from  raw  materials  to  be  employed  accord- 
ing to  the  invention,  is  not  only  open  on  the 
structure  surface  but  possesses  also  continuous 
open  capillary  vessels,  so  that  the  combustion  air 
can  penetrate  from  all  sides  through  the  coke 
grain  into  the  core  of  the  same.  This  special 
property  of  the  coke,  which  is  a  condition  for  the 
lighting  combustibility  of  the  same  and  renders 
it  capable  to  be  employed  as  a  good  fire  lighter,  is 


based  thereon  that  the  brown  coal  poor  in  bitu- 
men has  little  or  no  easily  boiling  bitumen  con- 
stituents, whereby  at  the  coking  in  the  interior 
of  the  coke  core  no  carbon  deposits  from  the  dis- 

5  sociated,  more  easily  boiling  bitumen  occur,  and 
as  the  coking  heat  admitted  is  sufficient  to  very 
rapidly  remove  by  evaporation  the  little  bitumen 
separating  out  onto  the  surface,  no  graphitic  de- 
posits are  formed  on  the  surface,  which  deposits 

10  render  more  difficult  the  admission  of  air  for 
combustion.  In  the  commonly  used  coking  coals 
considered  to  be  worthy  of  coking  and  rich  in  bi- 
tumen a  larger  constituent  of  lighter  boiling  bi- 
tumen exists,  at  the  decomposition  of  which  in 

L>  the  heat  carbon  is  deposited  within  the  the  capil- 
liaries  of  the  slowly  burning  coke,  whereas  the 
heat  for  the  slow  burning  is  also  not  sufficient 
for  rapidly  evaporating  the  bitumen  which  has 
been  forced  to  the  surface,  and  as  herefor  the 

20  material  for  coking  must  remain  for  a  longer 
time  in  the  coking  zone,  the  bitumen  is  decom- 
posed on  the  surface,  whereby  the  graphitic  coat- 
ing on  the  slowly  burning  coke  is  produced,  so 
that  this  coke  becomes  denser  on  the  surface  and 

25  can  be  lighted  more  difficultly.  In  order  to  still 
further  prevent  the  decomposition  of  the  bitu- 
men on  the  surface  at  the  production  of  the  coke 
according  to  the  invention,  the  coking  is  there- 
fore stopped  preferably,  as  already  mentioned 

30  above,  below  a  temperature  of  500°  C,  whereby 
the  slowly  burning  coke  which  is  obtained  re- 
mains even  more  porous  and  is  still  better  suited 
for  fire  lighting  purposes. 
The  special  qualification  of  the  products  ob- 

35  tained  according  to  the  invention  as  fire  lighter 
might  therefore  be  due  to  the  fact  that,  in  oppo- 
sition to  the  above  mentioned  expectations,  the 
lumpy  coke  contains  continuous  capillary  vessels 
as  well,  as  it  is  open  on  the  surface,  and  therefore 

40  on  the  whole  has  more  fine  pores  than  the  normal 
slowly  burning  coke  which  has  been  produced 
from  brown  coal  rich  in  bitumen.  The  slowly 
burning  coke  of  the  kind  according  to  the  inven- 
tion is  therefore  much  better  accessible  for  the 

13  oxygen  of  the  air  for  combustion  than  the  normal 
slowly  burning  coke  found  on  the  market. 

CARL  SCHUNCK. 
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Numerous  binders  of  various  compositions  exist 
for  use  in  the  production  of  threads  from  glass 
fibers.  The  binders  used  hitherto  have  several 
disadvantages.  With  the  high  drawing  speeds 
applied  in  the  modern  production  of  glass  fibers,  5 
the  known  binders  are  either  unable  to  lubricate 
the  fibers  so  as  to  provide  for  a  proper  sliding 
of  the  fibers  at  the  point  where  they  are  grouped 
together,  or  they  do  not  dry  with  sufficient  quick- 
ness to  avoid  agglutination  of  the  several  layers  10 
of  threads  formed  in  the  winding  on  drums  or 
spools  so  that  subsequent  unwinding  is  rendered 
difficult  or  almost  impossible.  There  do  also  ex- 
ist binders  which  lubricate  satisfactorily  and  dry 
quickly,  but  these  binders  are  objectionable  in  i.> 
electrical  respect  and  must  be  washed  out  of  fab- 
rics made  from  glass  threads  treated  with  such 
binders. 

The  present  invention  relates  to  a  binder  for 
use  in  the  production  of  threads  from  glass  fibers  20 
which  answers  all  requirements  in  as  much  as 
it  is  free  from  the  drawbacks  of  the  known 
binders. 

The  binder  according  to  the  invention  consists 


of  a  composition  of  vegetable  or  mineral  oils  and 
synthetic  resins  dissolved  in  the  oils  in  a  definite 
proportion  of  mixture.  A  composition  of  not  less 
than  2%  and  not  more  than  15%  of  synthetic 
resins  and  not  less  than  85%  and  not  more  than 
98%  of  vegetable  or  mineral  oils  yields  a  good 
and  efficient  binder.  The  contents  of  oil  may  be 
reduced  by  substituting  part  of  the  oil  by  a  cor- 
responding amount  of  one  of  the  known  solvents, 
such  as  carbon  tetrachloride. 

The  new  binder  satisfactorily  lubricates  the 
fibres  in  a  degree  commensurate' with  the  high 
drawing  speed.  At  the  point  at  which  the  in- 
dividual fibers  are  grouped  together  it  bonds  the 
fibers  to  form  a  thread  and  dries  so  quickly  that 
the  thread  in  being  wound  on  a  drum  or  the  like 
does  not  agglutinate  with  the  lower  layers  of 
threads  and  can  be  readily  unwound  with  a  de- 
sired speed  without  entailing  any  disturbances. 

The  binder  also  answers  the  requirements  in 
electrical  respect  and  need  not  be  washed  out  of 
the  fabrics  produced. 

MICHAEL  DE  RUYTER. 
GEORG  NEEB. 
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Here  are  known  already  several  processes  for 
the  sharpening  of  razor  blades.  Thus,  for  in- 
stance, the  blade  is  being  moved  to  and  fro  in 
its  cross  direction.  Another  process  provides  for 
a  grinding  movement  of  the  blade  obliquely  to 
its  oblong  direction. 

With  all  these  known  sharpening  processes, 
however,  no  irreproachable  sharpening  will  be 
obtained,  as  with  this  manner  of  sharpening  al- 
ways some  ridge  will  form  itself. 

The  essence  of  the  process  according  to  the 
invention  consists  therein  that  the  blade-sheet 
will  with  its  edges  be  moved  in  an  elliptical  way. 
The  movement,  according  to  the  invention,  en- 
sues in  such  a  manner  that  the  blade  will  in 
the  oblong  direction  of  the  edges  be  moved  longer 
than  in  the  cross  direction.  By  this  manner  an 
as  much  as  possible  long  sharpening  zone  will  be 
secured.  It  would  self  evidently  also  be  con- 
ceivable that  the  sharpening  cheeks  may,  facing  20 
the  firmly  standing  blade,  be  moved  in  an  ellip- 
tical way.  Hereat  the  oblong  axle  of  this  ellip- 
tical way  lies  for  the  time  being  parallelly  to  the 
oblong  axle  of  this  blade-sheet. 

In  the  sketch  is  schematically  being  shown,  for 
example,  a  form  of  execution  of  a  contrivance 
to  convey  through  the  process. 

Fig.  1  (shows  an  oblong  section  and  Fig.  2) 
a  perspective  view  of  the  opened  contrivance. 

Fig.  3  (illustrates  in  view  one  part  of  the  con- 
trivance with  another  position  of  the  blade  and 
Fig.  4)  a  section  along  the  line  IV — IV  of  Fig.  3. 

In  the  lower  part  I  of  a  bin  capable  of  being 
closed  like  a  box,  there  is  borne  a  cog-wheel 
transport  2,  3,  by  means  of  which  the  turning 
movement  bestowed  upon  a  handle  4  is  quickly 
being  transformed  to  an  excenter  5. 

The  excenter  5  gropes  into  an  elliptical  out- 
heaving  6  of  a  cross-sledge  7,  8,  slideably  borne  in 
the  box,  which,  consequently,  when  one  sets  going 
the  handle  4,  will  describe  an  elliptical  way  thus 
that  the  sledge  will  make  in  the  oblong  direction 
a  greater  movement  (approximately  6  m/m)  in 
its  cross  direction  a  smaller  dislocation  (approxi- 
mately 4  m/m) . 

The  blade-sheet  9  is  firmly  fitted  upon  the 
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sledge,  for  which  purpose,  correspondingly  with 
the  perforation  in  the  blade,  three  small  pivots 
are  provided  for,  which  are  on  their  ends,  stand- 
ing out  over  the  blade-sheet  set  upon  them,  fitted 
out  with  an  inturned  neck  each,  into  which,  after 
the  blade  was  set  on,  a  fixing  bolt  1 1  is  being 
shoved  in,  which  will  immovably  hold  fast  the 
blade  in  its  position  upon  the  sledge. 

In  the  lower  part  1 1  of  the  box  as  well  as  in 
its  upper  part  12,  sharpening  bodies  are  inserted, 
which,  according  to  the  invention,  are  formed  by 
a  vaulting,  consequently  in  their  cross-section  cir- 
cular lamellas  13,  which,  in  their  entire  length 
will  correspond  with  the  box.  These  lamellas 
sit  upon  the  ends  of  springs  14,  which  with  their 
middle  part  for  the  time  being  fitted  upon  the 
bottom  of  the  box,  respectively  of  its  cover.  The 
lamellas  are,  consequently,  elastic  parallelly  to 
one  another  and,  when  the  box  will  be  closed, 
adhere  together. 

The  radius  of  the  vaulting  of  these  sharpening 
planes  (3,  is  being  kept  smaller  than  that  radius, 
which  corresponds  with  the  increasing  sharpen- 
ing of  the  blade-edges,  whereby  a  fine  concave 
sharpening  will  be  attained. 

When  being  used,  the  inset  blade  9  will  rest  with 
its  edges  accurately  between  the  both  sharpen- 
ing bodies  so  that,  when  the  handle  4  will  be  set 
to  work,  it  will  with  its  edges  quickly  move  to  and 
fro  between  the  sharpening  bodies  13,  and  this 
in  the  oblong  direction  of  the  edges  as  well  as 
in  their  cross  direction. 

As  experiments  have  proved,  a  three-  to  four- 
times  turning  of  the  handle  4  will  suffice  in  order 
to  sharpen  both  edges  without  risking  any  forma- 
tion of  ridge. 

It  is  a  matter  of  self -understanding  that  the 
sharpening  plane  may  instead,  as  illustrated  in 
the  sketch,  of  metal,  be  also  manufactured  of 
any  suitable  material,  such  as  leather,  wood, 
stone,  or  any  other  one,  and  may  exchangeably 
be  fitted  on  elastic  supporters. 

Instead  of  manually,  the  impulse  of  the  con- 
trivance may  be  ensued  also  by  a  clock-work, 
an  electro-motor  or  any  other  device. 

LOUIS  STARK. 
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This  invention  relates  to  a  multistage  longitu- 
dinal covering  machine. 

For  the  insulation  of  electric  conductors  with 
rubber  or  rubber-like  materials  and  for  the  pro- 
duction of  coverings  of  insulated  electric  con- 
ductors of  such  materials  the  longitudinal  cover- 
ing method  is  employed  to  a  large  extent.  This 
method  consists  in  the  fact  that  the  wires  or  con- 
ductors to  be  covered  are  arranged  between  two 
bands  of  the  insulating  material  and  are  caused 
to  pass  through  a  pair  of  grooved  rolls  which  are 
provided  with  grooves  in  such  a  manner  that  the 
insulating  material  is  pressed  by  the  rolls  around 
the  wire  or  the  conductor  and  cut  at  the  sides. 
Generally  the  rolls  are  provided  with  a  number 
of  grooves,  i.  e.,  the  covering  may  be  applied  si- 
multaneously to  a  plurality  of  wires  or  leads  run- 
ning parallel  to  one  another. 

The  invention  relates  to  such  longitudinal  cov- 
ering machines  which  are  designed  with  several 
stages,  i.  e.,  have  two  or  more  series  connected 
pairs  of  grooved  rolls  for  the  purpose  of  arrang- 
ing several  coverings  one  upon  the  other.  The 
usual  multistage  longitudinal  covering  machines 
are  provided  with  a  common  drive  for  all  pairs  of 
rolls.  This  has  several  great  disadvantages. 
Firstly,  all  pairs  of  rolls  have  to  run  simultane- 
ously even  if  not  all  stages  are  required,  i.  e.,  a 
covering  or  insulation  should  be  produced  with 
fewer  layers  than  may  be  produced  by  the  ma- 
chine. Above  all  it  is  necessary  that  all  pairs  of 
rolls  are  running  with  exactly  the  same  peripheral 
speed  in  order  to  attain  a  proper  insulation  or 
covering.  For  this  purpose  all  grooved  rolls  must 
have  exactly  the  same  diameter  which  cannot  be 
very  well  realized  for  the  reason  that  naturally 
the  pairs  of  rolls  of  the  various  stages  must  have 
different  profiles  in  view  of  the  different  diameters 
of  the  passing  covered  leads.  The  rolls  are,  how- 
ever, also  subject  to  a  certain  wear  in  operation 
and  have  therefore  to  be  subsequently  machined 
from  time  to  time.  In  such  a  case  all  pairs  of 
rolls  must  be  ground  to  exactly  the  same  diameter 
even  if  the  wear  of  only  one  pair  of  rolls  has  ex- 
ceeded the  permissible  amount.  These  disadvan- 
tages will  be  avoided  according  to  the  invention. 

The  invention  consists  in  the  fact  that  in  multi- 
stage longitudinal  covering  machines  each  pair  of 
grooved  rolls  has  its  own  driving  motor  with  a 
controllable  speed  and  that  control  devices  are 
provided  for  the  automatic  adjustment  of  the 
same  peripheral  speeds  of  the  rolls. 

It  is  hereby  realized  that  the  individual  stages 
of  the  longitudinal  covering  machine  are  perfectly 
independent  of  each  other  so  that  differences  in  55 
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diameter  of  the  individual  pairs  of  rolls  cannot 
exercise  any  disturbing  influence,  since  the  same 
peripheral  speed  of  the  individual  stages  is  ob- 
tained by  the  control  of  the  speed  of  the  indi- 
vidual driving  motors. 

Besides  it  is  possible  according  to  the  invention 
not  to  mount  the  individual  stages  of  the  whole 
machine  in  a  common  frame  but  to  provide  a 
bearing  block  for  each  stage  so  that  the  indi- 
vidual stages  form  self-contained  units.  In  this 
manner  the  machine  can  be  easily  adapted  to  the 
available  space  and,  furthermore,  the  number  of 
stages  may  be  at  any  time  increased  or  decreased. 

An  embodiment  of  a  three-stage  longitudinal 
covering  machine  is  shown  in  the  accompanying 
drawing  by  way  of  example.  Each  of  the  grooved 
rolls  11,21  and  31  of  the  individual  stages  I,  2,  3 
is  provided  with  a  driving  motor  12,  22  and  32 
which  drive  the  rolls  through  attached  gears  and 
chain  drives  14,  14,  34  and  is  mounted  in  a  bear- 
ing block  19,  29  and  39  respectively.  The  wires 
or  conductors  1 0  to  be  covered  are  supplied  to  the 
grooved  rolls  of  the  first  stage  simultaneously  with 
the  rubber  bands  (7  and  18  unrolling  from  the 
supply  coils  1 5  and  1 6  and  leave  the  grooved  rolls 
provided  with  a  covering  consisting  of  one  layer 
formed  of  these  rubber  bands  17  and  18.  There- 
after they  are  supplied  to  stage  2  where  the  sec- 
ond layer  of  the  covering  is  formed  of  the  bands 
27  and  28  coming  from  the  coils  25  and  26,  where- 
upon the  third  insulating  layer  is  applied  in  the 
same  manner  in  stage  3. 

Each  of  the  driving  motors  12,  22,  32  can  be  in- 
dividually controlled  so  that  differences  in  the 
diameters  of  the  individual  pairs  of  rolls  are 
equalized  and  the  peripheral  speed  of  all  pairs  of 
rolls  is  maintained  at  the  same  height.  Under 
circumstances,  it  might  be  even  preferable  to 
cause  the  pairs  of  rolls  of  the  individual  stages 
to  run  with  a  peripheral  speed  increasing  to  a  low 
value  so  that  a  certain  lengthing  of  the  insulat- 
ing material  is  brought  about  and  an  improve- 
ment of  the  mechanical  properties  of  certain  ma- 
terials may  be  attained.  The  motors  may  be  con- 
trolled, for  instance,  either  in  dependency  upon 
the  peripheral  speed  of  the  rolls  directly  or  the 
interior  stress  of  the  wires  or  conductors  between 
the  individual  stages.  To  this  end,  known  devices 
may  be  employed,  for  instance,  small  equalizing 
rolls  13  and  23,  over  which  the  conductors  are 
guided  and  which  cause  an  adjustment  of  the 
driving  motors  according  to  the  degree  of  their 
deflection. 

Besides  the  individual  control  it  is  advisable  to 
provide  the  possibility  of  a  common  control  of 
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all  driving  motors  in  order  to  be  able  to  adapt  in 
a  simple  manner  the  operating  speed  to  the  pre- 
vailing conditions,  particularly  to  the  properties 
of  the  materials  to  be  used. 

In  order  to  obtain  a  simultaneous  starting  and 
stopping  of  all  pairs  of  rolls  and  to  avoid  unneces- 
sary waste  at  the  beginning  and  the  end  of  the 
operation  it  is  advisable  to  instal  for  each  driving 


motor  slow-acting  relays  and  brakes  acting  when 
the  machine  is  started  or  stopped,  which  relays 
and  brakes  are  exactly  adjustable  and  by  which 
the  same  starting  and  stopping  times  of  all  motors 
5  may  be  attained. 

RUDOLF  ARNOLD. 
MAX  WESENFELD. 
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This  invention  relates  to  certain  improvements 
in  the  manufacture  of  a  heating  fuel  from  acid 
kludge  which  is  formed  in  the  refining  of  min- 
eral oils,  tars,  benzene  or  benzol  and  similar 
uistillation  or  residue  products  by  sulphuric  acid  5 
monchydrate  or  fuming  sulphuric  acid. 

It  is  an  object  of  my  present  invention  to  pro- 
duce from  waste  acids,  formed  by  the  refining 
of  petroleum  products  and  usually  referred  to  9S 
"acid  sludge,"  a  fuel  which  can  be  burnt  through  10 
nozzles. 

Another  object  of  my  invention  is  to  govern 
ihe  viscosity  of  the  acid  sludge  and  to  prevent 
undesirable  increase  of  the  viscosity  on  storing 
or  heating  the  acid  sludge.  h"> 

Still  another  object  of  the  invention  is  to  elimi- 
nate as  much  as  possible  any  decomposition  of 
the  acid  sludge  by  heating  and  to  prevent  at- 
tacks on  the  brickwork  of  the  furnace  as  the 
acid  sludge  is  burnt.  20 

The  by-product  obtained  by  refining  mineral 
oils  besides  polymerisation,  oxidation  and  sul- 
phurisation  products  constituting  organic  com- 
pounds contains  also  larger  or  smaller  propor- 
tions of  free  concentrated  sulphuric  acid  which 
have  not  been  used  up  in  the  refining  operation. 
This  acid  on  extended  storage  acts  upon  the 
organic  products,  whereby  the  viscosity  is  strong- 
ly increased  as  a  result  of  decomposition.  Owing 
to  its  contents  of  highly  concentrated  acid  the 
acid  sludge  cannot  be  heated  for  facilitating  the 
re-pumping,  since  the  decomposition  phenome- 
non in  this  case  are  particularly  heavy.  At  the 
elevated  temperatures  required  for  the  re-pump- 
ing owing  to  the  viscosity  of  the  acid  sludge,  35 
coke-like  separations  may  easily  occur  in  the 
pipes  and  in  the  pump. 

It  already  has  been  proposed  to  use  the  waste 
acids  as  a  fuel.  To  this  end,  the  acid  sludge  has 
been  mixed  under  action  of  heat  with  a  rela-  40 
tively  large  quantity  of  a  normal  fuel  oil,  soda 
or  lime  being  admixed,  for  example,  in  a  pro- 
portion insufficient  for  neutralizing  the  avail- 
able acid. 

I  have  now  found  that  acid  sludge  can  be  45 
readily  and  cheaply  converted  into  a  fuel  which 
is  combustible  through  nozzles,  by  adding  to  the 
acid  sludge  relatively  small  proportions  of  water. 
If  desired,  a  hydrocarbon  oil  may  be  admixed  to 
waste  acids  of  high  viscosity,  for  governing  the  50 
viscosity.  The  process  is  particularly  suitable  for 
the  treatment  of  acid  sludges  occurring  in  the 
refinement  of  hydrocarbon  oils  by  sulphuric  acid 
monohydrate,  but  it  is  also  readily  applicable 
to  products  obtained  by  the  refining  with  fuming  55 
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sulphuric  acid,  provided  that  the  content  of  free 
acid  is  not  so  high  as  to  render  the  products  in- 
combustible. In  general,  waste  acids  having  a 
content  of  free  acid  of  less  than  about  40  per- 
cent may  be  treated. 

The  amount  of  water  to  be  admixed  is  rela- 
tively small,  since  it  is  sufficient  to  reduce  the 
concentration  of  the  acid  in  the  acid  sludge  by 
about  20  to  30  percent.  In  general,  quantities  of 
water  net  exceeding  10  percent  of  the  acid  sludge 
are  sufficient  to  reach  this  end.  Anyhow,  the 
pdmixc-d  quantity  of  water  by  no  means  should 
be  as  high  as  to  form  two  layers  in  the  acid 
sludge.  In  other  words,  in  my  novel  process  no 
layer  containing  dilute  acid  is  separated  from 
the  organic  products.  The  admixed  water  rather 
is  intimately  mixed  with  the  waste  acids,  form- 
ing a  stable  emulsion  or  colloidal  solution  there- 
with. 

A  special  advantage  of  my  novel  process  con- 
sists in  the  fact  that  no  ash-forming  constituents 
are  added  to  the  acid  sludge.  Admixtures  of  soda 
and  the  iike  serving  as  a  neutralizing  agent  would 
entail  the  disadvantage  that  the  alkaline  sub- 
stances on  combustion  of  the  fuel  would  react 
With  the  masonry  of  the  furnace. 

Moreover,  a  high  ash  content  of  the  fuel  oil 
would  cause  obstruction  or  incrustation  in  the 
tuber,  and  in  the  channels  of  the  boilers. 

I  wish  it  to  be  understood  that  while  in  the 
preferred  form  of  my  invention  the  acid  sludge 
is  diluted  merely  with  water,  for  reducing  the 
strength  of  the  sulphuric  acid,  my  invention  also 
comprises  modifications  in  which,  together  with, 
or  besides,  the  water,  agents  are  added  to  the 
acid  sludge  which  do  not  increase  the  ash  con- 
tents of  the  fuel.  Such  substances  may  be,  e.g., 
ammonia  or  organic  bases. 

Where  reduction  of  the  viscosity  of  the  waste 
acids  is  required,  suitable  hydrocarbonic  oils, 
having  a  lower  viscosity  than  the  acid  sludge  may 
also  be  added  to  the  acid  sludge.  Such  oil  ad- 
mixtures are  either  intended  to  dissolve  the  waste 
acids  or,  by  slight  mixing,  to  form  stable  emul- 
sion therewith.  Suitable  oil  admixtures  are,  for 
instance,  extracts  produced  from  mineral  oils  by 
means  of  solvents  which  are  selective  with  re- 
spect to  aromatic  and  naphthenic  hydrocarbons, 
as  for  instance,  liquid  SO2,  furfurol,  or  the  oils 
of  medium  viscosity  occurring  by  the  blowing  of 
bitumen. 

The  following  table  stating  the  temporal 
change  of  the  viscosity  of  acid  sludge  with  and 
without  admixtures  of  water  will  show  the  fa- 
vourable effect  of  small  admixtures  of  water  and 
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the  fact  that  even  by  small  proportions  of  water 
the  free  sulphuric  acid  not  only  is  deprived  of 
any  further  capability  of  reacting  with  the  waste 
acid,  but  the  viscosity  of  the  waste  acid  is  even 
reduced  on  prolonged  heating.  The  solvent  has 
been  an  extract  obtained  by  extraction  of  min- 
eral oils  with  liquid  sulphuric  dioxide. 

Heating  of  waste  acid  with  and  without  addi- 
tions of  water  and  solvent.  Initial  material: 
Acid  sludge  from  the  refining  of  machinery 
oil  with  sulphuric  acid  monohydrate.  Sol- 
vent: S02-extract  E°3  at  100°  C. 


Test 
No. 


2.... 
3.... 
4.... 


Acid  sludge 
from— 


Light  machin- 
ery oil. 

 do...  _. 

....do..  

.do. 
.do. 


Cylinder  oil  E°  3 
at  100°. 

....do...  


Solvent 
percent 

by 
weight 


No-sol- 
vent. 

...do..... 

10  

10  

40  

No-sol 
vent. 
40.  


Water  per- 
cent by 
weight  of 
acid  sludge 
used 


No  water.. 

10  percent. 
No  water.. 

10  

10  

No  water.. 


20. 


Flowing-out  time  1 
in  seconds  after 
storage  at  80°  C. 
hours 


Ki- 


Thickened 

is|  10 
Thickened 
1201  120 
27|  34 
Plastic 


52 


00 


20 


i  The  flowing-out  time  has  been  determined  by  means  of  a  pipette 
in  which  33  seconds  at  100°  C  correspond  to  E°  14.  (E°=degrees 
Engler.) 

The  following  example  of  one  mode  of  carry- 
ing my  novel  process  into  effect  will  illustrate 
the  invention,  but  it  is  to  be  understood  that  the 
invention  is  not  limited  to  the  details  set  out  in 
this  example  nor  to  a  product  having  the  specific 
properties  recited. 


500  kgs  of  acid  sludge  from  the  refining  of 
heavy  and  light  mineral  oils  (heavy  spindle  oil 
to  cylinder  oil  E°4  at  100°  C)  having  a  content 
of  free  sulphuric  acid  of  about  35  precent  is  inti- 
mately admixed  with  50  kgs  of  water  and  100 
kgs  of  an  extract  obtained  by  refining  mineral 
oils  with  liquid  sulphur  dioxide  (viscosity  E°  2.8 
at  100°  C). 

The  mixture  even  after  heating  at  70  to  80°  C 
for  several  days  did  not  practically  show  any 
increase  of  its  viscosity,  it  can  be  readily  con- 
veyed through  pumps  and  pipes,  without  form- 
ing residues,  and  can  be  burnt  through  nozzles 
without  formation  of  residues  and  with  full  utili- 
zation of  its  calorific  value. 

It  is  desirable  to  use  the  acid  sludge  immedi- 
ately after  its  formation,  so  as  to  avoid  thicken- 
ing which  of  course  takes  place  also  if  the  acid 
sludge  is  in  contact  with  the  free  sulphuric  acid 
at  room  temperature  for  a  long  time.  It  is  also 
possible,  however,  to  use  acid  sludges  which  have 
been  stored  for  a  longer  time  and  thus  already 
have  been  somewhat  thickened;  it  is  merely  re- 
quired in  this  case  that  the  amount  of  oil  added 
for  dilution  is  rated  accordingly. 

The  method  of  the  present  invention  has  been 
described  in  detail  with  reference  to  specific  em- 
bodiments. It  is  to  be  understood,  however,  that 
the  invention  is  not  limited  by  such  specific  ref- 
erence but  is  broader  in  scope  and  capable  of 
other  embodiments  than  those  specifically  de- 
scribed. 

CARL  ZERBE. 
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Our  instant  invention  relates  to  the  decreasing  coated  or  impregnated  with  other  materials  as 

of  the  sensitiveness  to  water  of  formed  materials  just  the  high  resistance  to  creasing  together  with 

from  interpolyamides,  and  more  particularly  to  a  the  strength  and  the  good  extensibility  produce 

new  process  of  decreasing  the  sensitiveness  to  a  favorable  effect.   By  drawing  the  films  advan- 

water  of  films,  foils,  fibers,  and  threads  derived  5  tageously  warmed  in  one  or  both  directions  the 

from  interpolyamides.  degree  of  the  resistance  is  essentially  increased 

It  is  known  to  form  interpolyamides.  for  in-  without  perceptibly  influencing  the  extensibility, 

stance  such  as  are  prepared  from  hexamethylene-  This  drawing  can  be  carried  out  before  as  well  as 

diamine  adipate  and  e-aminocaproclactam  from  after  the  heating  treatment. 

mixtures  of  solvents  into  films  or  foils.  It  has  al-  1,1  The  films  may  also  be  subjected  to  a  tanning 
ready  been  proposed  to  use  as  the  solvents  al-  or  hardening  treatment  as  described  in  the  U.S. 
cohols  with  an  addition  of  water,  chlcroalcehols,  application  corresponding  with  the  German  ap- 
and  mixtures  of  solvents  containing  such  alco-  plication  165,767  IVc/8k  before  or  after  the  heat- 
hols.  The  films  are  formed  by  casting  the  mass  of  ing.  An  additional  effect  is  obtained  as  to  the 
interpolyamide  on  machines  generally  used  in  the  1 "  strength  and  resistance  for  instance  to  steam  of 
manufacture  of  film  and  subsequently  dried  in  the  surface  of  the  film. 

the  usual  manner.  A  film  of  this  kind  produced  Where  desirable  the  improved  polyamides  when 

from  interpolyamides  soluble  in  alcohols,  how-  applied  to  any  of  the  above  uses  may  be  ad- 

ever,  is  not  resistant  to  boiling  water  but  it  be-  mixed  with  plasticizers,  pigments,  dyes,  filling 

comes  soft,  hence  loses  its  original  shape,  greatly  or|  materials  or  the  like  without  losing  their  good 

creases,  and  becomes  adhesive.  properties. 

Our  instant  invention  has  for  an  object  to  pro-  In  place  of  using  the  polyamides  above  men- 
vide  a  process  of  producing  a  film  resistant  to  tioned  many  other  mixed  condensates  may  be 
boiling  water.  worked  up  into  films  and  after-treated  according 

A  further  object  of  the  invention  is  the  provi-  25  to  our  invention,  especially  alcohol-soluble  inter- 

sion  of  a  process  of  producing  a  film  resistant  to  polymers  derived  from  at  least  four  polyamide- 

boiling  water  by  subjecting  the  foils  already  dried  forming  reactants  and  in  which  at  least  two  di- 

to  an  after-heating  advantageously  at  above  carboxylic  acids  are  condensed  with  at  least  two 

120°  C.  diamines,  for  instance  the  polyamide  from  hexa- 

Other  objects  will  be  apparent  from  the  de-  .30  methylenediamine  sebacate  and  pentamethyl- 

tailed  specification  following  hereinafter.  enediamine  adipate. 

The  duration  of  the  heating  depends  upon  the  The  following  examples  serve  to  illustrate  our 

temperature  and  amounts  to  about  30  minutes  at  invention  but  they  are  not  intended  to  limit  it 

about  160°  C  and  to  one  to  several  hours  at  a  thereto. 

temperature  lower  than  160°  C.  35                             Example  I 

After  the  heating  carried  through  in  accord-  a  60m  thick  film  of  the  mixed  condensate  from 

ance  with  our  invention  is  finished  the  foils  are  60  parts  of  hexamethylenediamine  adipate  and 

resistant  to  water  of  100°  C,  crease  no  longer  40  parts  of  e-aminocaprolactam  is  formed  by  cast- 

and  are  also  non-adhesive.    The  foil  retains  ing  a  solution  in  methanol-water  9: 1  of  contain- 

this  property  even  after  it  has  again  absorbed  40  jng  20  per  cent  of  the  condensate  and  subse- 

a  certain  amount  of  water  from  the  moist  air.  quently  drying  the  film  at  80°  C.  The  practically 

In  our  opinion  the  disclosed  process,  therefore,  dry  film  is  then  subjected  to  a  further  heating 

is  not  a  simple  drying  procedure  but  it  probably  treatment: 

effects  a  change  of  structure  of  the  foil.  The  foil  (a)  The  film  is  heated  at  140°  C  for  three 

seems  to  have  got  a  horny  surface.  45  hours.   Owing  to  this  procedure  the  film  is  light 

Films  which  have  been  rendered  resistant  to  yellow  colored  and  feels  parchmentlike  whereas  it 

boiling  water  according  to  our  invention  are  espe-  has  shown  a  soft  feel  before  the  treatment.  The 

cially  suitable  to  be  substituted  for  foils  of  cellu-  film  when  immersed  in  boiling  water  remains  un- 

losehydrate  owing  to  their  good  mechanical  prop-  converted. 

erties.   Moreover,  the  high  extensibility  and  the  so      (b)  The  film  is  heated  at  160°  C  for  thirty 

great  resistance  to  tearing  make  the  films  useful  minutes.  The  properties  of  the  film  thus  treated 

as  packing  material,  for  instance  for  foodstuffs,  as  are  similar  to  those  described  in  Example  la;  the 

substitute  of  guts  or  the  like.    The  foils  can  film  is,  however,  colored  rather  stronger  than  in 

furthermore  be  employed  as  protective  layers  the  above  example. 

against  the  influence  of  the  weather  if  desired  55      (c)  The  film  is  heated  at  125°  C  for  six  hours. 
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The  surface  of  the  film  is  moderately  hardened 
and  colorless  as  before  the  treatment. 

Example  II 

A  30^  thick  film  prepared  from  an  interpoly- 
amide  which  is  produced  from  equally  great  parts 
of  hexamethylenediamine  adipate  and  e-amino- 
caprolactam  is  formed  by  casting.  A  mixture  of 
ethylenechlorohydrin,    methanol,    and  water 


80:15:5  serves  as  a  solvent.  After  the  film  has 
been  dried  at  70°  C,  it  is  subjected  to  a  heating 
treatment  at  122°  C  for  8  hours.  The  film  thus 
obtained  becomes  only  slightly  soft  in  boiling 
.1  water  whereas  the  film  not  after-treated  imme- 
diately melts  in  the  water. 

PAUL  MOLLER. 
GUSTAV  WILMANNS. 
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The  trunk  of  euphorbia  candelabrum  and  other 
plants  of  the  genus  euphorbiaceae  could  not  be 
utilised  to  date  as  timber  on  account  of  the  fact 
that  soon  after  the  trees  are  cut,  their  woody 
portion  decays  into  a  decomposed  useless  mass.  5 
Chemical  treatments  have  been  resorted  to  in  an 
attempt  to  make  the  wood  of  euphorbia  candela- 
brum durable,  but  without  success,  so  that  it  has 
not  been  possible  to  utilise  this  tree  which 
abounds  in  the  territories  situated  at  altitudes  10 
between  1000  and  2000  meters  on  the  sea  level 
in  all  tropical  and  sub-tropical  regions  of  Africa 
and  America. 

The  object  of  this  invention  is  to  provide  a 
novel  industrial  product  consisting  of  the  woody  15 
portion  of  the  trunk  of  euphorbia  candelabrum 
and  similar  plants  of  the  genus  euphorbiaceae 
rendered  perfectly  and  unlimitedly  durable  and 
a  process  for  obtaining  same.  The  timber  ob- 
tained possesses  peculiar  properties  which  are  not  20 
inherent  to  any  other  wood,  viz.  a  specific  gravity 
of  about  0.32,  water-proofness,  elasticity  and  in- 
deformability  at  the  different  temperatures: 
moreover,  it  is  highly  harmonic,  unattacked  by 
wood-worms,  termites  and  other  insects.  25 

The  process  conferring  to  the  wood  the  above 
valuable  properties  consists  in  subjecting  the 
trunk  of  euphorbia  candelabrum  or  similar  plant 
of  the  genus  euphorbiaceae  within  a  few  days 
after  it  has  been  cut,  to  a  mechanical  treatment  30 
for  the  total  removal  of  the  pith  contained  in  its 


centre  and  of  the  bark.  It  is  essential  to  remove 
all  of  the  pith  from  the  trunk,  as  even  a  small 
quantity  of  the  pithy  substance  remaining  in  the 
centre  of  the  trunk  would  lead  to  a  rapid  altera- 
tion and  decomposition  of  the  wood. 

As  the  pith  is  a  gelatinous  substance  and  the 
central  duct  is  of  a  width  of  about  seven  centi- 
meters and  of  a  star-shaped  or  square  section, 
the  thorough  removal  of  the  pith  is  commercially 
carried  out  conveniently  by  means  of  a  brush, 
which  separates  the  pith  from  every  recess  of 
the  central  bore  and  brings  it  to  the  outside, 
while  any  pith  residue,  which  might  injuriously 
affect  durability  if  left  in  the  wood,  is  conven- 
iently removed  by  means  of  a  jet  of  compressed 
air. 

The  bark  is  then  stripped  from  the  trunk  and 
this  is  allowed  to  season  in  order  to  eliminate  the 
moisture  contained  therein,  whereupon  the  wood 
is  for  the  first  time  ready  for  commercial  use; 
the  timber  lends  itself  to  a  great  variety  of  uses 
on  account  of  its  valuable  properties. 

The  juice  yielded  by  the  trunk  as  it  is  being 
stripped  of  the  bark,  which  contains  a  number 
of  useful  products,  chiefly  creosotes,  resins,  for- 
malin, isoprene  and  oils,  is  a  useful  by-product 
of  the  process,  that  may  be  profitably  utilised  for 
commercial  purposes. 

PIER  CARLO  RICCHIARDI. 
ENZO  ZILLO. 
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One  of  the  methods  proposed  for  extracting 
potassium  and  aluminium  from  leucites  and  sim- 
ilar minerals,  comprises  subjecting  the  mineral  to 
dry  treatment  at  a  temperature  from  1200°  C  to 
1600°  C  in  the  presence  of  limestone  or  other  cal-  5 
cium  salts:  the  double  silicate  is  thus  decom- 
posed giving  a  mixture  of  insoluble  calcium  sili- 
cate and  of  soluble  potassium  aluminate,  which 
may  be  separated  by  lixiviation. 

This  process  shows  however  a  considerable  10 
drawback,  as  a  good  deal  of  potassium  is  lost  by 
volatilisation  during  the  thermal  treatment,  so 
that  rather  low  yields  are  obtained.   It  has  been 
tried  to  recover  the  potassium  volatilised,  and 
also  to  reduce  the  temperature  necessary  to  de-  15 
compose  the  double  silicate  (e.g.  by  subjecting 
the  mineral  to  forced  grinding),  but  all  these 
steps  have  been  without  success.    Some  advan- 
tage has  been  obtained  by  subjecting  the  mixture 
to  thermal  treatment  in  form  of  cakes  prepared  20 
by  dry  compression,  but  also  in  this  case  the 
losses  are  still  rather  high. 

I  have  now  found  that  the  losses  mentioned 
above  are  due  to  the  fact  that  the  amount  of 
alumina  set  free  during  the  decomposition  of  25 


double  silicate  is  not  sufficient  to  bind  potassium 
to  form  the  correspondant  aluminate.  Conse- 
quently I  have  found  that  it  is  possible  to  reduce 
these  losses  to  a  considerable  extent  by  adding 
to  the  mixture  a  certain  amount  of  bauxite  or 
other  ores  containing  alumina.  In  this  way  the 
mass  receives  the  amount  of  alumina  necessary 
to  fix  the  potassium  set  free  first  during  the  de- 
composition of  the  double  silicate  and  at  the  same 
time  the  alumina  subsequently  formed  during  de- 
composition is  thus  able  to  fix  still  further  potas- 
sium. 

It  is  preferable  to  mix  the  limestone  and  min- 
eral after  accurate  grinding,  adding  to  the  mix- 
ture obtained  about  5-10%  bauxite,  referred  to 
leucite  present,  and  dry-pressing  the  mass  into 
cakes,  baking  these  cakes  at  1200-1300°  C  in  fur- 
naces of  suitable  design,  preferably  with  outer 
walls  heating  in  order  to  reduce  the  amount  of 
combustion  gases  flowing  over  the  cakes. 

This  process  allows  to  reduce  considerably  the 
losses  of  potassium  and  to  reach  yields  of  the 
order  of  90%  and  more. 

GERLANDO  MARULLO. 
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In  all  appliances  now  in  use  for  catalytic  re- 
actions, such  as,  for  instance,  those  used  for 
the  production  of  ammonia,  of  methanol  and  the 
like,  are  important  the  thermic  exchanges  which 
occur  through  metallic  surfaces,  for  which  usual- 
ly different  arrangements  are  chosen  according 
to  the  purpose  to  be  attained.  Of  such  surfaces 
one  is  especially  important,  namely  the  one  that 
is  intended  to  recover  the  quantity  of  heat  re- 
quired for  the  continuation  of  the  reaction,  which 
surface  constitutes  what  is  usually  called  "heat 
recuperator".  The  other  surfaces  are  intended 
to  distribute  the  heat  or  to  render  it  uniform,  or 
to  subtract  it  from  the  catalysis  chamber,  accord- 
ing to  the  kind  of  reaction  and  to  the  type  of  ap- 
pliance used. 

Such  appliances  are  provided  in  different  ar- 
rangements in  the  industrial  processes  now  in 
use.  They  may,  however,  be  essentially  reduced  to 
the  three  following  kinds: 

(a)  catalysis  chamber  and  heat  recuperator  of 
the  nest  of  tubes  type,  said  chamber  and  re- 
cuperator being  located  in  two  separate  casings; 

(b)  catalysis  chamber  and  heat  recuperator, 
of  the  nest  of  tubes  type,  arranged  the  one  over 
the  other  within  a  unique  casing; 

(c)  catalysis  chamber  and  heat  recuperator,  of 
the  diaphragm  type,  arranged  in  concentric  con- 
tainers within  a  unique  casing. 

The  present  invention  realizes  a  completely  new 
arrangement.  Within  a  unique  casing  is  centrally 
arranged  the  catalysis  chamber,  and  around  it 
the  nest  of  tubes  constituting  the  heat  exchang- 
ing elements  of  the  recuperator. 

In  the  annexed  drawing  which  is  given  only 
as  an  example  without  limitation: 

Fig.  1  is  a  longitudinal  section  of  the  apparatus 
according  to  the  present  invention ; 

Fig.  2  is  a  section  according  to  the  line  M — N  of 
fig.  1; 

Fig.  3  is  a  section,  according  to  two  different 
longitudinal  planes  of  a  second  form  of  embodi- 
ment of  the  invention; 

Fig.  4  is  a  section,  according  to  two  different 
longitudinal  planes,  of  a  third  form  of  embodi- 
ment of  the  invention. 

With  reference  to  said  drawing,  the  gases  to  be 
subjected  to  reaction  are  introduced  into  casing 
I,  through  conduit  2,  and  come  into  contact  with 
the  external  surface  of  the  nest  of  tubes  3  con- 
stituting the  heat  exchanging  elements  of  the  re- 
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cuperator.  The  latter,  towards  the  top  of  casing 
i ,  leaves  a  free  passage  for  the  pre-heated  gases 
to  get  into  the  heat  balancing  pipes  5.  In  these 
pipes  5,  immersed  in  catalytic  mass  6  and  open 
at  their  lower  end,  are  at  the  same  time  located 
electric  resistances  7,  which  bring  the  gases  to 
the  temperature  required  in  order  to  develop  re- 
action in  catalyser  6.  The  gases,  passing  through 
the  lower  openings  8  of  pipes  5,  circulate  in  up- 
ward direction  in  catalyser  6. 

When  the  reaction  has  taken  place,  its  prod- 
ucts pass  through  the  interior  of  tubes  3  giving 
up  heat  to  the  gases  which,  on  entering  the  re- 
cuperator, flow  along  the  outside  of  said  tubes  3, 
and  then,  through  conduit  9,  come  out  of  the  cas- 
ing. The  particular  features  of  the  arrangement 
according  to  the  invention  consist  essentially:  (1) 
in  the  use  of  heat  balancing  tubes  containing 
at  the  same  time  the  necessary  electric  resistances 
to  bring  the  pre-heated  gases  to  the  optimum 
temperature  required  to  produce  the  reaction  in 
the  catalyser;  (2)  in  the  use  of  a  nest  of  tubes 
3,  which  form  the  heat  exchanging  elements  of 
the  recuperator,  arranged  in  one  or  more  layers 
according  to  the  generating  lines  of  the  cylinder 
forming  the  catalysis  chamber  and  all  around  it 
(see  figures  1  and  2).  In  an  alternate  construc- 
tion, illustrated  in  fig.  3,  the  said  tubes  3,  in- 
stead of  being  rectilinear,  may  have  a  winding 
course,  and  in  the  case  of  several  superposed  lay- 
ers they  may  have  their  windings  in  directions 
opposite  to  one  another.  In  fig.  4  is  illustrated 
a  third  form  of  embodiment  of  the  invention,  in 
which,  while  a  layer  of  tubes  3  of  the  recuperator 
is  inclined  in  one  direction  in  respect  to  the 
generating  line  of  the  cylinder  forming  the  catal- 
ysis chamber,  the  layer  superposed  thereto  has 
an  opposed  inclination,  the  windings  of  the  sin- 
gle layers  running  all  around  the  cylinder.  The 
windings  of  the  various  layers,  of  course,  instead 
of  crossing  one  another,  may  be  all  in  the  same 
direction. 

The  arrangement  provided  according  to  this  in- 
vention offers  appreciable  advantages,  amongst 
which  is  the  possibility  of  sizing  better  the  vari- 
ous parts,  of  enlarging  the  catalysis  chamber,  of 
reducing  the  difficulties  inherent  to  construction, 
and  of  securing  a  greater  efficiency  of  the  appa- 
ratus with  an  equal  volume  of  the  casing. 

CARLO  PICCONI. 
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This  invention  relates  to  automatic  pilots  of 
the  hydraulic  type,  especially  adapted  for  air- 
craft. More  especially,  the  invention  relates  to 
an  improvement  whereby  a  motor  driven  pump 
unit  is  directly  combined  with  and  built  as  a  part 
of  both  the  relay  valve  and  the  servo  motor  itself 
so  that  no  hydraulic  piping  need  be  employed 
outside  of  the  unit,  and  a  separate  unit  of  iden- 
tical type  may  be  employed  for  each  axis  of  the 
aircraft.  It  is  preferred  to  employ  as  the  pump 
a  double  acting  gear  pump  of  known  design  which 
simultaneously  circulates  fluid  in  opposite  direc- 
tions through  two  lines  leading  to  the  servo  motor, 
in  which  the  pressure  is  varied  on  the  servo  motor 
by  differentially  and  practically  continuously  by- 
passing a  variable  portion  of  the  fluid  in  the  two 
lines.  The  bypass  valves  are  preferably  located 
within  the  collared  shafts  of  the  gear  pump  itself, 
whereby  friction  is  reduced  to  a  minimum.  It  is 
also  proposed  to  eliminate  backlash  in  the  con- 
nections by  employing  wire  links  connected  to 
the  stems  of  the  valves  and  adjustably  connected 
to  a  rock  shaft  or  lever  which  is  controlled  from 
the  governing  impulses  from  the  position  main- 
taining device,  such  as  a  directional  gyroscope 
or  artificial  horizon. 

Further  improvements  accomplished  by  the  in- 
vention will  be  apparent  from  the  following  de- 
scription and  claims. 

Referring  to  the  drawings,  illustrating  one  form 
the  invention  may  assume, 

Fig.  1  is  a  side  elevation,  partly  in  section,  of 
our  improved  combined  motor  driven  pump,  relay 
valve  and  servo  motor. 

Fig.  2  is  a  horizontal  section  through  the  bot- 
tom of  the  case,  showing  the  servo  piston. 

Fig.  3  is  a  sectional  detail  of  one  of  the  valves 
and  wire  stems  therefor. 

Fig.  4  is  a  section  taken  approximately  on  line 
4 — 4  of  Fig.  1,  showing  the  manually  controlled 
bypass  valve. 

Fig.  4A  is  a  section  taken  along  line  4a — 4A  of 
Fig.  X,  showing  the  pump  construction. 

Fig.  5  is  a  sectional  detail  of  an  automatic  by- 
pass valve,  permitting  overcontrol. 

Fig.  6  is  a  diagram  illustrating  the  operation  of 
the  pump  and  circulating  liquid. 

The  housing  of  the  instrument  is  a  casting 
preferably  integral  with  the  servo  motor  cylinder 

1 2  and  the  crank  housing  1 1 .  On  top  of  the 
open  part  of  the  housing  1 1  the  electric  motor 

1 3  is  closely  fitted,  which  has  a  flange  which  fits 
the  ring-shaped  extension  of  the  housing  I  (  and 
is  connected  to  the  same  by  means  of  bolts  15. 


An  outer  cover  1 6  may  be  fitted  over  the  electric 
motor  in  order  to  protect  it. 

The  housing  is  filled  with  oil  to  just  below  the 
pipe  79,  the  purpose  of  which  will  be  explained 

5  hereinafter.  The  oil  pump  18  is  mounted  on  a 
machined  surface  1 7  of  the  housing  1 1  by  means 
of  a  spacer  19.  The  control  of  the  pump  is 
effected  by  a  differential  pressure  membrane  20, 
the  housing  2 1  of  which  is  attached  to  the  casing 

10  11  from  the  outside,  and  the  transmission  link- 
age of  which  projects  through  the  wall  at  22. 
The  differential  pressure  acting  upon  membrane 
20  is  generated  by  one  or  more  control  instru- 
ments provided  with  pneumatic  transmission 

15  systems  responsive  to  steering  impulses  caused 
by  change  of  course,  speed  of  change  of  course 
and  angular  acceleration  around  the  vertical  axis 
of  the  aircraft  in  the  case  of  an  automatic  steer- 
ing device.    Such  a  transmitting  instrument  is 

20  described  in  the  copending  application  of  Adam 
Kronenberger  for  Automatic  Steering  Device  for 
Aircraft,  Serial  No.  312,691,  filed  January  6,  1940, 
and  in  the  application  of  Guido  Wunsch,  Adam 
Kronenberger  and  Karl  Bauer  for  Angular  Rate 

25  Gyroscope  for  Automatic  Steering,  Serial  No. 
312,692,  filed  January  6,  1940. 

The  oil  pump  18  consists  of  three  plates  23,  24 
and  25  which  are  connected  to  each  other  by 
means  of  screws  26.    The  metal  plate  24  has 

30  openings  for  three  gears  28,  29  and  30,  the  middle 
gear  of  which  is  driven  by  the  electric  motor  13 
to  which  it  is  connected  by  means  of  a  coupling 
81,  of  which  in  this  drawing  only  the  ends  con- 
nected to  the  motor  and  to  the  pump  are  shown. 

35  As  it  is  not  difficult  to  line  up  the  motor  with  the 
axis  of  the  gear  29,  the  coupling  may  be  made 
rigid. 

The  two  driven  gears  28  and  30  have  hollow 
shafts  and  contain  small  piston  valves  31  and  32. 
40  Said  valves  are  connected  to  spring  wires  33  and 

34  and  are  adjustable  in  their  position  by  screws 

35  and  36  to  which  the  wires  have  been  secured. 
The  screws  are  mounted  in  a  plate  37  which  is 
pivoted  by  means  of  a  leaf  spring  38.  The  other 

45  end  of  the  leaf  spring  is  connected  to  a  bracket 
39  resting  on  the  pump.  The  plate  37  carries  an 
arm  40  to  which  the  linkage  77  and  78  of  the 
membrane  20  is  connected. 
The  free  ends  of  the  valves  31  and  32  project 

50  into  ring-shaped  channels  41  and  42,  respec- 
tively, from  which  the  pressure  oil,  through  open- 
ings 43  and  44,  seeps  into  the  pump  housing. 
Passages  45  and  46  are  connected  with  the  chan- 
nels 4 1  and  42  which,  for  simplicity,  in  Fig.  6  are 

55  shown  in  the  plane  of  the  axes  of  the  pump  gears, 
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but  which  actually  have  the  position  shown  in 
Figs.  1  and  4. 

The  preferred  construction  for  securing  the 
wires  33  and  34  at  both  ends  is  shown  in  Pig.  3. 
Each  piston  valve  31  and  32  is  provided  with  a  5 
threaded  hole  at  the  top  which  is  adapted  to 
receive  slotted  and  drilled  plugs  63"  and  64". 
Into  the  holes  of  these  plugs,  wires  33  and  34 
are  inserted,  bent  over  and  soldered  or  welded. 
The  top  end  of  each  wire  is  located  in  similar  plugs  10 
65  and  66  which  also  have  been  drilled  and  slotted 
and  which  are  secured  within  the  screws  35  and 
36,  which  are  preferably  knurled  on  the  outside 
and  which  may  be  closed  at  the  top  by  means  of 
screw  plugs  71  and  72.    Screws  35  and  36  may  be  15 
secured  against  accidental  movement  by  means 
of  springs  69  and  70. 

Because  of  the  turning  of  gears  28,  29  and  30, 
cil  is  sucked  from  recesses  47'  and  48'  cf  spacer 
19  through  the  holes  47  and  48  in  the  lower  plate  20 
25  and  is  forced  into  the  passages  45  and  46  (Pigs. 
1  and  2) .  These  passages,  as  shown  in  Figs.  1  and 
G,  lead  into  passages  49  and  50  which  are  con- 
nected to  the  cylinder  12  and  the  crank  housing 
12",  respectively,  thereby  carrying  oil  to  both  2s 
sides  of  the  servo  motor  piston. 

Normally,  the  two  valves  31  and  32  have  the 
position  shown  in  Fig.  1,  in  which  the  oil  forced 
into  the  passages  45  and  46  can  flow  out  of  the 
openings  43  and  44  practically  without  resistance.  30 
If,  however,  because  of  a  steering  impulse,  the 
crank  40  is  tilted  and  thereby  one  01  the  two 
pistons  is  moved  downwardly,  the  respective  cross 
section  of  the  overflow  opening  is  restricted  and, 
therefore,  pressure  will  increase  in  the  corre-  35 
sponding  line  45  or  46  which  causes  an  increase 
in  pressure  in  the  chamber  12  or  12",  respective- 
ly, of  the  servo  motor.  The  pressure  thereby  ex- 
erted against  the  piston  51  is  transmitted  to  the 
crank  53  and  results  in  a  turning  motion  of  the  4,0 
shaft  55  pivoted  in  an  extension  54  of  the  hous- 
ing. By  attaching  a  coupling  to  this  shaft,  the 
servo  motor  may  be  connected  to  the  rudder  of 
the  craft. 

The  motion  of  the  pistons  31  and  32  within  the  45 
shafts  of  the  gears  28  and  30  is  practically  with- 
out any  friction  as  the  oscillating  motion  of  the 
pistons  is  superimposed  upon  the  turning  mo- 
tion of  the  gears,  and  as  good  lubrication  is  al- 
ways provided  due  to  the  fact  that  the  pump  runs  50 
completely  under  oil.   In  order  to  prevent  back 
pressure  against  the  pistons  31  and  32  while  the 
oil  escapes  from  the  openings  43  and  44,  these 
openings  have  been  widened  toward  the  outside 
as  shown  in  Figs.  1  and  3,  which  facilitates  the  55 
escape  of  the  oil. 

According  to  the  invention,  the  pump  1 8  is  di- 
rectly attached  to  the  machined  surface  17  of 
the  housing  1 1  with  elimination  of  pipe  connec- 
tions. This  is  done  by  means  of  a  spacer  19  60 
which  allows  short-circuiting  the  two  sides  of  the 
servo  motor. 

Fig.  4  shows  a  horizontal  sectfon  through  the 
middle  of  the  short-circuiting  valve.  The  pas- 
sages 45  and  46  are  connected  each  to  a  ring-  65 
shaped  space  56  and  57.  These  two  passages  are 
short-circuited  by  a  piston  58  when  the  same  is 
in  its  normal  position.  For  this  purpose  the  pis- 
ton is  provided  with  lateral  holes  59  and  60  which 
are  connected  to  each  other  by  means  of  a  hole  70 
61  extending  axially  of  the  piston.  The  upper 
end  of  the  piston,  which  is  made  of  magnetic  ma- 
terial, projects  into  the  core  of  an  electromagnet, 
the  core  62  of  which  is  surrounded  by  a  coil  63. 
This  coil  is  so  connected  to  the  electric  motor  1 3  75 


that  it  is  excited  as  soon  as  the  motor  is  started. 
The  magnetic  field  now  pulls  the  piston  58  against 
the  action  of  a  leaf  spring  64  into  the  coil  and 
thereby  interrupts  the  short-circuiting  connec- 
tion between  the  holes  59,  60  and  the  ring-shaped 
spaces  56  and  57.  Inasmuch  as  the  passages  45 
and  46  are  no  longer  short-circuited,  motion  of 
the  steering  pistons  31  and  32  can  result  in  pres- 
sure which  will  result  in  motion  of  the  servo  mo- 
tor piston  51,  as  previously  described.  In  order 
to  limit  this  pressure,  two  safety  valves  have  been 
attached  to  the  passages  45  and  46  which  are 
connected  to  passages  64'  and  65  in  the  spacer 
19  (Fig.  4).  Fig.  5  shows  one  of  the  two  valves 
in  detail. 

The  valve  housing  has  on  the  outside  a  thread 
67  by  means  of  which  it  is  screwed  into  the  spacer 
19.  A  hole  68  provided  on  the  bottom  affords 
the  connection  to  the  passages  65  or  64',  respec- 
tively. The  opening  68  is  kept  closed  by  means 
of  the  valve  69'  as  long  as  the  oil  pressure  does 
not  overcome  the  force  of  the  spring  70',  which 
may  be  adjusted  by  means  of  the  screw  plug 
71.  Oil  which  might  escape  through  the  valve 
flows  through  the  hole  72'  back  into  the  instru- 
ment housing.  In  order  not  to  restrict  the  en- 
trance of  the  oil  into  the  suction  lines  47  and  48 
in  Fig.  4,  the  spacer  19  is  hollowed  out  at  47'  and 
48'  (Fig.  4).  Between  the  lower  pump  plate  25 
and  the  short-circuited  element  19  there  is  pro- 
vided a  channel  32  (Pig.  1)  which  serves  the  pur- 
pose of  carrying  away  the  pressure  oil  which 
might  escape  along  the  passage  83  due  to  slight 
leakage  through  the  bearings.  In  this  way  no 
one-sided  pressure  on  the  lower  part  of  the  shaft 
of  gear  29  can  accumulate,  which  might  press  the 
gear  upwardly  against  plate  23  and  which  might 
cause  considerable  friction. 

The  connections  73  and  74  of  the  diaphragm 
housing  21  are  shown  in  Fig.  2  as  being  located 
in  one  plane.  This  was  done  in  order  to  better 
show  their  construction.  As  shown  in  Fig.  1,  the 
connections  are  actually  located  to  the  right  and 
left  of  the  diaphragm.  It  has  been  mentioned 
earlier  that  the  diaphragm  is  attached  to  the 
housing  1 1  from  the  outside  and  that  the  con- 
necting linkage  projects  from  the  wall  into  the 
inside.  In  order  to  keep  the  housing  tight 
against  the  diaphragm  casing,  two  small  soft 
membranes  75  and  76  have  been  provided  which 
are  rigidly  connected  to  the  diaphragm  20,  which 
is  preferably  made  of  metal.  The  connection  is 
secured  by  nuts  on  a  pin  77,  the  end  of  which  is 
threaded.  The  other  end  of  the  pin  carries  a 
spring  wire  78  which  terminates  in  a  little  screw 
84  which  effects  the  connection  with  the  crank  40. 

In  order  to  be  sure  that  the  metal  diaphragm 
20  can  move  without  restriction,  the  small  aux- 
iliary membranes  75  and  78,  as  shown  in  Fig.  1, 
have  been  made  loose  enough  so  as  not  to  coun- 
teract the  motion  of  the  membrane  20.  In  the 
present  design  the  pipe  lines  73  and  74  are  kept 
below  atmospheric  pressure,  so  that  the  outer 
pressure  tries  to  push  the  membranes  75  and  76 
into  the  housing  21.  If  pressure  greater  than  at- 
mospheric pressure  is  to  be  used,  the  membranes 
should  be  formed  in  the  opposite  way  so  that  they 
are  bulging  toward  the  outside.  The  connecting 
pin  77  is  surrounded  by  the  previously  mentioned 
protecting  pipe  79,  which  serves  the  purpose  of 
preventing  the  oil  in  the  housing  from  reaching 
the  auxiliary  membrane  76  in  case  the  aircraft  is 
banking. 

The  operation  of  the  machine  is  started  by 
closing  a  switch  (not  shown)  to  cause  the  motor 
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13  to  run.  The  coil  63,  which  is  connected  par- 
allel thereto,  is  excited  at  the  same  time  and  the 
short-circuit  between  the  passages  45  and  46  is 
removed.  If  the  airplane  deviates  from  the  desired 
flying  attitude,  a  differential  pressure  is  produced  5 
in  the  known  way  and  influences  the  diaphragm 
20,  which  causes  tilting  of  the  lever  40.  As  ex- 
plained before,  this  causes  differential  pressure  in 
the  passages  45,  46,  49  and  50  which  moves  the 
servo  motor  piston  and  causes  a  rudder  move-  l<> 
ment  in  a  sense  to  correct  for  the  original  devia- 
tion. 

It  is  possible  to  use  the  rudder  machine  for  de- 
sired motions  of  the  rudder  which  may  be  con- 
trolled by  a  hand  switch.   In  place  of  the  differ-  I  5 
ential  pressure  diaphragm  20,  an  electric  relay 


or  a  rotary  magnet  may  be  used  without  deviat- 
ing from  the  fundamental  principle  of  the  inven- 
tion. 

As  many  changes  could  be  made  in  the  above 
construction  and  many  apparently  widely  differ- 
ene  embodiments  of  this  invention  could  be  made 
without  departing  from  the  scope  thereof,  it  is 
intended  that  all  matter  contained  in  the  above 
description  or  shown  in  the  accompanying  draw- 
ings shall  be  interpreted  as  illustrative  and  not 
in  a  limiting  sense. 
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This  invention  relates  to  hydraulic  drives  and 
refers  more  particularly  to  a  device  regulating 
the  speed  of  a  drive  actuated  by  hydraulic  means. 
This  device  may  be  used  in  conjunction  with  all 
machines  wherein  the  speed  of  a  driven  body  5 
is  subjected  to  certain  variations  resulting  from 
changes  in  the  resistance  opposing  the  movement 
of  the  actuated  body.  However,  the  device  con- 
stituting the  subject  matter  of  the  present  in- 
vention is  particularly  applicable  to  machine  10 
tools,  the  feed  movement  of  which  is  actuated 
by  a  hydraulic  drive,  and  in  which  the  speed  of 
the  feed  movement  is  dependent  upon  the  feed 
resistance. 

An  object  of  the  present  invention  is  to  elimi-  15 
nate  this  dependency  between  the  speed  of  the 
drive  and  the  resistance  by  the  provision  of  a 
special  regulating  device. 

Another  object  is  the  provision  of  a  regulating 
device  for  hydraulic  drives  of  machine  tools  and  20 
the  like  which  makes  it  possible  to  maintain  a 
substantially  uniform  speed  of  the  drive  or  of 
the  feed  movement  despite  changes  in  the  resist- 
ance opposing  the  drive  or  the  feed  movement. 

Other  objects  of  the  present  invention  will  2.3 
become  apparent  in  the  course  of  the  following 
specification. 

In  accomplishing  the  objects  of  the  present  in- 
vention it  was  found  advisable  to  provide  a  hy- 
draulic drive  having  a  throttle  valve  which  is  30 
adjustable  at  will  and  which  may  be  used  for 
any  desired  step-wise  variation  in  the  speed  of 
the  drive  or  the  feed  movement. 

In  accordance  with  the  present  invention,  this 
throttle  valve  is  connected  with  an  automatically  3.3 
operable  regulating  device  which  may  be  situated 
either  in  that  part  of  the  hydraulic  circuit  which 
supplies  the  operating  fluid  to  the  driving  mech- 
anism, or  in  that  part  of  the  circuit  through 
which  the  fluid  is  withdrawn  from  the  driving  40 
mechanism. 

The  regulating  device  varies  the  amount  of 
fluid  flowing  to  or  from  the  driving  mechanism 
depending  upon  the  difference  in  fluid  pressure 
prevailing  on  both  sides  of  the  throttle  valve,  and  45 
upon  an  additional  force  which  maintains  con- 
stant this  difference  in  pressure. 

By  means  of  this  regulating  device,  the  differ- 
ence in  pressure  between  the  two  sides  of  the 
throttle  and  valve  and,  consequently,  the  amount  50 
of  fluid  flowing  through  the  throttle  valve  are 
always  maintained  constant  and  entirely  inde- 
pendent of  the  specific  amount  of  pressure  exist- 
ing on  any  one  side  of  the  throttle  valve.  There- 
fore, the  resistance  exerted  upon  the  movable  55 


part  of  the  machine  has  no  influence  whatever 
upon  this  pressure  difference.  Since  the  speed 
of  the  drive  is  determined  solely  by  the  amount 
of  fluid  supplied  to  it  and  since  this  amount  is 
maintained  constant  by  the  regulating  device, 
the  speed  of  the  drive  or  of  the  feed  movement 
will  always  remain  the  same  irrespective  of  any 
possible  variations  in  the  resistance  opposing  the 
movement. 

The  invention  will  appear  more  clearly  by  the 
following  detailed  description  when  taken  in  con- 
nection with  the  accompanying  drawings  show- 
ing, by  way  of  example,  preferred  embodiments 
of  the  inventive  idea,  as  applied  to  feed  drives  of 
machine  tools. 

In  the  drawings: 

Figure  1  is  a  diagram  illustrating  a  hydraulic 
drive  constructed  in  accordance  with  the  prin- 
ciples of  the  present  invention. 

Figure  2  is  a  diagram  showing  a  hydraulic 
drive  of  a  somewhat  different  form. 

Figure  1  shows  a  carriage  I  of  a  machine  tool, 
which  is  reciprocable  in  the  direction  of  the  ar- 
rows xi  and  X2.  The  carriage  I  is  connected  with 
a  rod  2  which  extends  parallel  to  the  direction 
of  movement  of  the  carriage  and  which  carries 
a  piston  4  intermediate  its  ends.  The  piston  4 
is  movable  along  with  the  rod  2  in  a  casing  3 
through  which  the  rod  2  extends.  There  is  a 
fluid-tight  seal  between  the  adjacent  surfaces  of 
the  rod  2  and  the  casing  3. 

The  fluid  used  to  operate  the  hydraulic  drive 
is  situated  within  a  container  9.  A  pump  8 
transmits  the  fluid  under  pressure  from  the  con- 
tainer 9  to  a  pipe  5b,  which  is  connected  with 
the  pump  8. 

The  pipe  5b  is  connected  with  a  regulating 
valve  which  includes  a  casing  7  and  a  multiple 
piston  6  situated  within  the  casing.  A  pipe  5a 
connects  the  interior  of  the  casing  7  with  the 
interior  of  the  casing  3  and  is  used  to  transmit 
fluid  under  pressure  to  the  piston  4. 

A  pipe  5c  is  in  communication  with  the  pipe  5b 
close  to  the  pump  8.  The  pipe  5c  leads  to  a  relief 
valve  5d*  which  is  provided  with  a  pipe  communi- 
cating with  the  interior  of  the  container  9. 

Fluid  is  withdrawn  from  the  cylinder  3  through 
a  return  flow  pipe  10  connecting  the  interiors  cf 
the  cylinder  3  and  the  casing  7.  The  return  flow 
circuit  of  the  hydraulic  drive  also  includes  a  pipe 
I  la  one  end  of  which  has  two  branches  which  are 
in  communication  with  the  interior  of  the  casing 
7.  The  opposite  end  of  the  pipe  I  la  has  two 
branches  15  and  16. 

The  branch  pipe  16  leads  to  an  adjustable 
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throttle  valve  12,  while  the  branch  pipe  15  is  in 
communication  with  the  space  17  of  a  regulating 
device  consisting  of  a  cylinder  14,  a  piston  13  and 
a  spring  23.  The  piston  13  is  movable  within  the 
cylinder  14  in  the  direction  of  the  arrows  yi.  A 
pipe  18  connects  the  throttle  valve  12  with  the 
space  19  of  the  cylinder  14. 

The  spring  23  is  situated  within  the  space  19. 
The  space  19  is  also  in  communication  with  the 
opening  14a  of  a  pipe  I  lb  leading  to  the  container 
9.  The  spring  23  is  compressed  and  one  end  of 
the  spring  is  supported  by  a  wall  of  the  container 
14  while  its  other  end  presses  against  a  surface 
20  of  the  piston  13. 

The  piston  13  covers  a  part  of  the  opening  14a, 
so  that  a  movement  of  the  piston  13  within  the 
container  14  will  increase  or  decrease  the  oper- 
ative cross  sectional  area  of  the  opening  14a. 

The  device  is  operated  as  follows : 

The  pump  8  transmits  fluid  under  pressure  from 
the  container  9  and  through  the  pipe  5b,  the  reg- 
ulating valve  6,  7  and  the  pipe  5a  into  the  right 
hand  space  within  the  cylinder  3  (looking  in  the 
direction  of  Figure  1 ) . 

The  fluid  will  move  the  piston  4  and  the  rod  2 
connected  therewith  in  the  direction  of  the  ar- 
row m,  thereby  moving  the  fuel  carriage  in  the 
direction  of  the  arrow  xi. 

A  resistance  W  is  opposed  to  this  feed  move- 
ment of  the  carriage  I  and  this  resistance  is  over- 
come by  the  pressure  of  the  fluid  acting  in  the 
direction  of  the  arrow  m. 

Due  to  this  pressure  of  the  fluid,  that  part  of 
the  fluid  which  is  situated  in  the  left  hand  space 
of  the  cylinder  3  (looking  in  the  direction  of  Fig- 
ure 1 ) ,  as  caused  to  flow  through  the  pipe  1 0  and 
the  regulating  valve  6,  7  into  the  pipe  I  la. 

Thence  the  fluid  flows  through  the  pipe  I S  and 
the  throttle  valve  12  into  the  pipe  18.  As  already 
stated,  the  adjustment  of  the  throttle  valve  deter- 
mines the  amount  of  pressure  of  the  fluid,  so  that 
the  device  may  be  set  for  different  speeds  of  the 
feed  of  the  tool  carriage  I. 

However,  these  different  speeds  depend  upon 
the  extent  of  the  resistance  W.  Due  to  the  throt- 
tling action  there  is  a  smaller  fluid  pressure  in 
the  pipe  1 8  which  connects  the  valve  1 2  with  the 
regulating  device  13,  14,  than  in  the  pipes  1 5  or  18. 
Due  to  the  provision  of  the  pipe  15,  the  pressure 
of  the  fluid  in  the  space  17  of  the  cylinder  14  is 
the  same  as  that  in  the  pipe  16  on  one  side  of  the 
throttle  valve  12.  The  pressure  in  the  pipe  18  on 
the  other  side  of  the  throttle  valve  ',2  is  the  same 
as  that  in  the  space  19  of  the  container  14. 

The  difference  in  fluid  pressure  in  spaces  17 
and  19  is  equalized  by  the  force  P  of  the  spring 
23,  which  is  selected  accordingly  and  is  corre- 
spondingly tensioned. 

If  the  force  W  constituting  a  resistance  to  the 
feed  movement  of  the  carriage,  is  increased,  for 
instance,  then  the  pressure  of  the  fluid  flowing 
through  the  pipes  I  la,  15  and  16  will  be  dimin- 
ished. Consequently,  the  pressure  within  the 
space  17  of  the  cylinder  14  will  diminish  also  and 
the  force  P  of  the  spring  73  will  move  the  piston 
13  to  the  left  (looking  in  the  direction  of  Figure 
1).  The  front  surface  20  of  the  piston  13  will 
open  an  additional  p^rt'on  of  the  cross  sectional 
area  of  the  opening  14a.  Therefore,  the  amount 
of  fluid  flowing  out  of  the  space  19  and  through 
the  pipe  I  lb  back  to  the  container  9  will  be  in- 
creased. The  pressure  of  the  fluid  within  the 
space  19  will  decrease  until  this  pressure  jointly 
with  the  practically  constant  force  P  of  the  spring 


23  will  become  equal  to  the  new  pressure  prevail- 
ing in  the  space  17. 

Consequently,  the  difference  in  pressures  pre- 
vailing in  the  spaces  17  and  19,  as  well  as  in  the 

5  pipes  16  and  18,  will  remain  the  same  despite  the 
change  in  the  resistance  W. 

Since,  however,  the  difference  in  pressure  pre- 
vailing at  the  two  sides  of  the  throttle  valve  12 
determines  the  speed  of  movement  imparted  to 

10  the  piston  4,  this  speed  will  remain  the  same 
despite  the  change  in  the  resistance  W. 

The  amount  of  fluid  flowing  back  of  the  con- 
tainer 9  remains  the  same,  due  to  the  increase 
in  the  operative  surface  area  of  the  outflow  open- 
ing  14a,  although  the  extent  of  the  drop  in  pres- 
sure between  the  space  19  and  the  container  9 
has  been  changed. 

The  hydraulic  drive  shown  in  Figure  2  of  the 
drawings  includes  a  cylinder  25  containing  a  pis- 

20  ton  26  which  is  connected  on  one  side  with  a 
piston  rod  27,  so  that  the  two  side  surfaces  of 
the  piston  26  are  of  different  size.  The  com- 
paratively wide  piston  rod  27  extends  through 
a  suitable  opening  formed  in  the  cylinder  25  and 

2,j  is  attached  to  the  carriage  of  the  machine  tool. 
The  fluid  used  to  operate  the  piston  26  is  cir- 
culated by  a  pump  34  situated  within  a  container 
28.    A  pipe  35  connected  to  the  pump  34  is  pro- 
vided with  a  branch  pipe  36  which  leads  to  a 

■M  regulatable  throttle  valve  37.  The  pipe  35  com- 
municates with  the  space  32a  within  a  cylinder 
32  of  the  regulating  device.  The  cylinder  32  con- 
tains a  piston  39  which  is  loaded  by  a  spring  41. 
Consequently,  in  this  construction  the  regulating 

35  device  32,  39  is  inserted  in  that  part  of  the  hy- 
draulic circuit  which  transmits  fluid  under  pres- 
sure to  the  cylinder  25. 

A  pipe  31  connects  the  space  32b  within  the 
container  32  with  a  three  way  cock  or  change 

40  over  valve  30.  The  valve  30  is  connected  with 
the  space  25a  within  the  cylinder  25  by  a  pipe 
29  and  has  a  valve  body  provided  with  three  pas- 
sages which  connect  the  pipe  29  with  the  pipe  31 
in  the  position  shown  in  Figure  2.    The  other 

45  end  of  the  cylinder  25  is  in  communication  with 
the  pipe  35  by  a  return  flow  pipe  33.  Another 
pipe  29a  leads  from  the  valve  30  to  the  interior 
of  the  container  28  for  the  fluid. 

The  throttle  valve  37  is  connected  with  the 

■50  space  32b  within  the  cylinder  32  by  the  pipe  38. 
The  regulating  device  32,  39  includes  a  spring 
41  which  presses  against  the  piston  39  and  which 
maintains  the  piston  in  a  position  in  which  it 
partly  covers  the  opening  31a  of  the  pipe  31. 

55     The  device  is  operated  as  follows: 

The  pump  34  causes  a  flow  of  liquid  under 
pressure  through  the  pipe  35,  the  pipe  3S,  the 
throttle  valve  37,  the  pipe  38,  the  space  32b  with- 
in the  container  32,  the  pipe  31,  the  valve  30  and 

60  the  pipe  29  into  the  space  25a  of  the  cylinder  25. 
The  pipe  33  is  provided  with  a  suitable  non- 
return valve  which  is  not  shown  in  the  drawings. 

The  fluid  under  pressure  within  the  space  25a 
moves  the  piston  26,  the  piston  rod  27  and  the 

65  tool  carriage  connected  therewith  in  the  direction 
of  the  arrow  Z.  The  speed  of  this  movement  is 
determined  by  the  position  of  the  throttle  valve 
37.  The  difference  in  fluid  pressures  prevailing 
on  both  sides  of  the  throttle  valve  37  determines 

70  the  amount  of  the  liquid  which  operates  within 
the  cylinder  25. 

If  the  resistance  W  opposed  to  the  movement 
of  the  tool  carriage  remains  unchanged,  a  fluid 
pressure  will  arise  within  the  space  25a  and  in 

75  the  pipes  29  and  31,  which  is  necessary  to  over- 
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come  the  resistance  W  and  the  pressure,  exerted 
upon  the  annular  surface  of  the  piston  26  around 
the  piston  rod  27. 

The  pump  34  transmits  the  fluid  under  a  higher 
pressure  through  the  pipes  35  and  36  and  into 
the  space  32a  within  the  cylinder  32.  This  high- 
er pressure,  which  is  also  exerted  upon  the  ad- 
jacent surface  of  the  piston  39,  is  balanced  by 
the  force  P  of  the  spring  41  and  the  pressure  of 
the  fluid  upon  the  surface  42  of  the  piston  39, 
so  that  the  piston  39  is  maintained  in  the  illus- 
trated position.  There  is  an  equilibrium  when 
fluid  pressure  in  the  space  32a  to  the  right  of 
the  piston  39  (looking  in  the  direction  of  Figure 
2)  is  equal  to  the  force  P  of  the  spring  41  plus 
fluid  pressure  in  the  space  32b  to  the  left  of  the 
piston  39. 

In  the  illustrated  position,  the  edge  of  the  sur- 
face 42  of  the  piston  39  covers  a  portion  of  the 
opening  31a  of  the  pipe  31.  Any  movement  of 
the  piston  39  will  change,  therefore,  the  opera- 
tive cross  sectional  area  of  the  opening  31a.  The 
area  of  the  opening  31a  is  varied  depending  upon 
the  resistance  opposing  the  movement  of  the  pis- 
ton 26  and,  consequently,  the  fluid  pressure  in 
the  pipes  29  and  31. 

If,  for  instance,  the  resistance  W  exerted  upon 
the  piston  26  is  increased,  then  the  pressure  of 
the  fluid  in  the  pipes  29,  31,  and  38  is  increased 


also.  The  piston  39  is  then  moved  to  the  right 
(looking  in  the  direction  of  Fig.  2),  so  that  the 
operative  area  of  the  opening  31a  is  increased, 
and  the  already  existing  difference  in  pressures 

j  prevailing  in  the  space  32b  and  in  the  pipes  29 
and  31,  is  diminished.  However,  the  difference 
in  pressures  prevailing  in  the  pipe  38  and  in  the 
pipe  36  remains  the  same,  so  that  the  amount  of 
fluid  flowing  through  the  throttle  valve  37  and, 

10  consequently,  the  speed  of  movement  of  the  pis- 
ton 36  are  not  changed. 

If  the  resistance  W  becomes  smaller,  the  piston 
39  will  move  to  the  left  and  in  that  case  also 
the  difference  in  pressures  prevailing  in  the  pipe 

13  38  and  in  the  pipe  36  will  not  change.  The 
amount  of  the  flowing  fluid  will  remain  the  same 
due  to  the  change  in  the  operative  cross  sec- 
tional area  of  the  opening  31a,  despite  the  change 
in  the  difference  in  pressures  prevailing  in  the 

20  spaces  32b  and  25a. 

It  is  apparent  that  the  specific  illustrations 
shown  above  have  been  given  by  way  of  illus- 
tration and  not  by  way  of  limitation  and  that 
the  structures  above  described  are  subject  to  wide 

25  variation  and  modification  without  departing 
from  scope  or  intent  of  the  invention.  All  of 
such  variations  and  modifications  are  to  be  in- 
cluded within  the  scope  of  the  present  invention. 
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Rooms  or  spaces  which  are  non-absorbent  for 
sound  often  offer  the  difficulty  that  such  treat- 
ment of  the  surfaces  and  other  parts  of  the  room 
as  is  required  for  acoustic  reasons  conflicts  with 
the  demands  concerning  the  arrangement  of  the  5 
interior  of  the  room  from  an  architectonic,  il- 
luminating and  other  angles.  In  fact,  the  archi- 
tect or  the  illuminating  engineer  often  refuses  to 
permit  the  use  of  sound  absorbent  or  attenuating 
bodies  or  materials  for  mechanical  reasons  on  the  10 
ground  that  the  architectonic  impression  of  the 
room  may  be  impaired. 

In  the  majority  of  large  spaces  such  as 
churches,  congress  halls,  auditoria,  etc.,  reverber- 
ation mostly  in  the  lower  frequency  ranges  is  par-  j  5 
ticularly  long  because  the  major  part  of  the 
sound  deadening  or  attenuation  is  caused  by  the 
persons  present,  the  sound  absorption  increasing 
markedly  in  the  direction  towards  higher  fre- 
quencies. 20 

It  is  known  in  the  prior  art  to  use  air  resona- 
tors for  attenuation,  especially  inside  the  range 
of  low  frequencies.  In  arrangements  known  in 
the  art,  a  perforated  or  apertured  plate  which 
may  consist  of  wood,  structural  plates,  apertured  .,- 
brick  or  the  like,  is  placed  anteriorly  of  a  fixed 
and  firm  wall  spaced  a  certain  air  distance  apart 
therefrom.  The  natural  period  and  the  attenu- 
ation of  such  resonators  must  be  so  chosen  that 
the  desired  attenuation  in  the  bass  ranges  is  se-  30 
cured. 

In  numerous  instances,  however,  it  is  not  feas- 
ible to  so  design  the  walls  of  the  room  in  a  way 
as  just  outlined  or  to  build  in  addition  anteriorly 
of  the  wall  as  just  stated.  In  such  cases,  a  make-  35 
shift  according  to  the  invention  is  to  resort  to  the 
floor  to  an  extent  more  than  has  heretofore  been 
usual  for  the  purpose  of  insuring  sound  deaden- 
ing.  To  be  more  precise,  the  floor  according  to 


the  invention  is  in  the  form  of  a  grate  capable 
of  carrying  load,  the  apertures  in  the  flooring 
leading  particularly  to  attenuated  cavities  or 
spaces  so  that  as  in  the  known  arrangement  an 
air  resonator  attenuation  is  produced.  The  un- 
der surface  of  these  cavities  is  preferably  hard 
and  smooth  in  order  to  allow  cleaning  either  from 
above  after  removal  of  the  grating  or  from  below 
by  way  of  closable  openings.  The  grates  may  be 
covered  by  carpeting  inasmuch  as  such  carpets 
practically  represent  no  obstacle  for  sound  in  the 
lower  range.  In  other  words,  the  operation  of  air 
resonators  would  not  be  substantially  impaired 
as  a  result.  The  dimensions  of  the  resonators 
should  suitably  be  made  slightly  different  in  order 
that  a  frequency  band  rather  than  any  definite 
or  select  frequencies  may  be  attenuated. 

One  appreciable  advantage  of  the  new  arrange- 
ment is  that  the  sound  absorbent  floor  is  par- 
ticularly active  when  the  interior  is  only  partly 
filled,  while  when  there  is  a  full  audience  the 
effect  is  naturally  diminished.  The  consequence 
is  that  the  reverberation  period  is  independent  of 
the  filling  of  the  auditorium  and  is  practically 
constant  and  stable,  a  fact  which  is  of  great  im- 
portance for  the  mounting  of  the  loudspeaker 
equipment. 

The  drawing  illustrates  an  exemplified  embodi- 
ment of  the  object  of  the  invention.  Provided  in 
the  floor  are  cavities  HI,  H2  .  .  .  Kn  which  com- 
municate with  the  space  or  room  through  slots 
01,02,  .  .  .  On.  The  lower  surface  of  the  cavities 
is  hard  and  smooth  in  order  that  cleaning  may  be 
facilitated.  If  desired,  and  as  shown  in  the  draw- 
ing, closable  cleaning  ports  SI  S2  .  .  .  Sn  could 
be  provided.  The  grating  containing  openings  O I 
02  ...  On  may  be  removable. 
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The  supercharging  units  of  aviation  engines, 
which  are  constituted  by  a  turbine  driven  by  the 
exhaust  gases  and  actuating  a  compressor,  are 
now  capable  of  a  very  high  efficiency.  It  follows 
that  the  power  that  can  be  supplied  by  the  gas 
turbine  exceeds  what  is  strictly  necessary  for 
driving  the  compressor.  In  order  to  restore  the 
power  balance,  a  portion  of  the  gases  have  been 
evacuated  into  the  atmosphere,  or  a  supplemen- 
tary resistance  has  been  created  by  a  governor, 
but  these  arrangements  involve  a  loss  of  energy. 

It  has  also  been  endeavored  to  utilize  this  ex- 
cess of  power  by  intensifying  the  scavenging  of 
the  engine,  which  has  been  brought  up  to  60 
per  cent  and  even  more,  but  the  advantage  of 
this  operation  is  very  small  because  the  gain  of 
power  which  results  therefrom  for  the  engine  is 
negligible. 

The  object  of  the  present  invention  is  to  utilize 
this  excess  of  energy  of  the  exhaust  gases  with 
the  maximum  efficiency  in  order  to  improve  the 
propelling  effect  applied  to  the  airplane,  which  is 
tantamount  to  a  material  increase  of  the  output 
of  the  motor-propeller  unit. 

According  to  the  essential  feature  of  the  present 
invention,  I  combine  a  thermal  engine  with  a  tur- 
bine operated  by  the  exhaust  gases  and  driving 
a  supercharging  compressor  and  with  a  reaction 
nozzle. 

This  arrangement  permits  of  utilizing  in  the 
reaction  nozzle  the  excess  of  power  of  the  ex- 
haust gases  with  a  very  high  output,  even  when 
the  speed  of  the  airplane  is  relatively  low.  It 
even  permits  of  increasing  the  power  of  the 
motor-propeller  system  without  modifying  the 
engine  or  the  fuel  consumption  thereof,  by  slight- 
ly increasing  the  exhaust  counterpressure.  Fin- 
ally, it  makes  it  possible  to  obtain  a  good  regula- 
tion of  the  main  engine  without  loss  of  power  so 
that  said  engine  can  thus  preserve  its  maximum 
efficiency  for  all  values  of  the  power  developed. 

Other  features  of  the  present  invention  will 
result  from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described,  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example,  and  in  which: 

Fig.  1  shows  the  general  arrangement  of  an 
aviation  engine  system  made  according  to  the 
present  invention; 

Fig.  2  is  a  diagrammatical  view  showing  a  de- 
vice for  controlling  the  section  of  the  nozzle  above 
referred  to; 


Figs.  3  and  4  are  views,  similar  to  Fig.  2  show- 
ing modifications. 

Fig.  5  is  a  diagrammatical  view  showing  the 
place  of  the  regulating  means; 
5      Fig.  6  shows  an  embodiment  of  the  invention 
provided  with  an  air  by-pass  leading  to  a  point 
behind  the  gas  turbine; 

Fig.  7  shows  an  embodiment  in  which  the  com- 
pressor is  divided  into  two  portions; 
10     Fig.  8  is  a  view  similar  to  Fig.  7,  showing  a 
modification ; 

Fig.  9  shows  an  embodiment  in  which  air  is 
fed  to  the  reaction  nozzle  without  compressor; 

Fig.  10  is  an  explanatory  developed  view  of  the 
15  turbine  wheel  in  the  case  of  distinct  and  separate 
exhausts. 

Fig.  1  shows  an  aviation  engine  a,  which,  in 
this  case  is  supposed  to  be  of  the  usual  gasoline 
type,  with  a  carburetter,  but  which  might  also  be 

20  of  any  other  type,  either  of  the  explosion  or  com- 
bustion kind. 

Compressor  c  drives  air  at  e  through  an  orifice 
which  is  preferably  turned  in  the  direction  in 
which  the  airplane  is  travelling,  in  order  to  take 

25  advantage  of  the  compression  created  by  the  rela- 
tive velocity  of  air.  It  discharges  this  compressed 
air  to  the  suction  side  of  the  engine,  through 
the  carburetter  /. 
The  exhaust  gases  from  the  engine,  which  are 

SO  at  a  pressure  higher  than  atmospheric  pressure 
at  the  height  at  which  the  airplane  is  travelling, 
are  brought  to  the  gas  turbine  d,  where  they  ex- 
pand in  the  distributing  nozzles  and  drive  wheel 
or  wheels  h.  When  leaving  said  turbine  the  gases 

35  again  expand  in  reaction  nozzle  fir,  which  is 
turned  in  the  direction  opposed  to  that  in  which 
the  airplane  is  travelling.  The  gases  thus  pro- 
duce, owing  to  the  relatively  high  velocity  they 
have,  a  driving  impulse  on  the  airplane.  This  ac- 

40  tion  is  equal  to  the  product  of  the  mass  of  gas 
delivered  per  second  by  their  relative  outlet 
velocity. 

The  chief  advantage  of  this  arrangement  is 
that  it  produces  a  useful  work  which  serves  to 

45  the  propulsion  of  the  airplane,  whereas  the  cor- 
responding loss  produced  by  counter-pressure  at 
the  exhaust  is  much  lower.    This  results  from 
the  following  calculation: 
Considering  for  instance  the  case  of  an  engine 

50  of  1000  HP,  having  a  scavenged  volume  of  600 
liters  per  second,  it  is  known  that  the  output 
of  the  exhaust  gases  of  this  engine  is  approxi- 
mately 1000  grammes  per  second.  If  the  air- 
plane is  flying  at  a  height  of  5000  metres,  cor- 

55  responding  to  an  atmospheric  pressure  of  0.5 
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kgs  per  square  centimeter,  the  excessive  pressure 
necessary  for  imparting  to  these  gases,  which  are 
supposed  to  be  at  a  temperature  of  500°  C,  a 
velocity  of  300  meters  per  second  is  about  0.097 
kg.  The  thrust  produced  by  these  gases  is  then : 

F  =  mXF=-^X300  =  30.6  kgs. 

If  the  airplane  is  moving  with  a  velocity  of 
150  meters  per  second,  that  is  to  say  540  kilome- 
ters per  hour,  the  useful  work  produced  by  this 
thrust  is 

30.6X150 
75 

that  is  to  say  61.2  HP. 

This  corresponds  approximately  to  a  power  of 
80  HP  on  the  propeller  shaft.  Now,  this  negative 
work  due  to  the  increase  of  the  counter-pressure 
of  0.097  kg.  which  is  produced  is  equal  to  the 
product  of  this  excess  of  counter-pressure  by  the 
volume  swept,  that  is  to  say  0.600x0.097x10,000, 
which  gives  582  kgm,  or  about  8  HP. 

Thus,  the  application  of  the  reaction  nozzle 
in  this  case  ensures  a  gain  of  power  which  is 
quite  substantial  in  comparison  with  the  results 
obtained  by  means  of  the  devices  used  at  the 
present  time.  Furthermore,  the  presence  of  the 
nozzle  ensures  an  easy  self-regulation  of  the  pro- 
pelling system.  It  suffices  to  provide  the  reaction 
nozzle  with  a  device  for  varying  the  section  of 
the  outlet  orifice  thereof.  It  is  thus  possible  to 
vary  the  counter-pressure  created  by  this  nozzle, 
and,  therefore,  the  flow  through  the  gas  turbine 
for  a  given  pressure. 

This  arrangement  has  the  same  advantages 
as  the  arrangement  which  would  consist  in  vary- 
ing the  section  of  the  distributing  nozzles  of  the 
gas  turbine  but  it  has  the  great  advantage  that 
it  can  be  operated  in  flight,  owing  to  a  control 
placed  under  reach  of  the  pilot's  hand. 

This  results  from  the  following  considerations: 
If  the  pilot  increases  the  section  of  the  nozzle, 
the  counter-pressure  produced  by  said  nozzle  is 
reduced.  Consequently,  the  output  of  the  gas 
turbine  will  tend  to  increase  for  an  unchanged 
pressure  supplied  by  the  compressor  therefore, 
as  the  driving  power  of  the  turbine  comes  to 
exceed  the  resisting  power  of  the  compressor, 
the  turbo-blower  unit  will  tend  to  accelerate  and 
thus  increase  the  supercharging  of  the  propelling 
engine,  which  permits  of  increasing  the  power 
supplied  by  said  engine  when  the  throttle  valve 
of  carburetter  /  has  already  been,  for  instance, 
fully  opened.  On  the  contrary,  the  same  opera- 
tion in  the  reversed  way,  that  is  to  say  the  re- 
duction of  the  section  of  nozzles  g,  reduces  the 
power  supplied  by  engine  a. 

This  regulation  of  power  takes  place  under 
truly  economical  conditions,  because  if  the  car- 
buretter throttle  valve  remains  fully  opened,  de- 
spite the  reduction  of  the  power  of  the  engine, 
this  avoids  the  losses  by  wiredrawing  which  would 
otherwise  take  place  if  the  throttle  were  partly 
closed,  and  the  efficiency  of  the  propelling  engine 
remains  practically  constant. 

This  arrangement  is  particularly  advantageous 
when  it  is  combined  with  the  provision  of  a  by- 
pass connecting  together  the  intake  and  the  ex- 
haust of  the  engine,  as  shown  in  dotted  lines  in 
Fig.  1,  at  b. 

Various  means  may  be  employed  for  varyinp 
the  section  of  the  outlet  nozzle.  Figs.  2,  3  and  4 
show  some  of  these  arrangements. 

In  the  embodiment  of  Fig.  2,  a  piece  j  of 
pointed  shape  is  placed  in  the  central  part  of 


the  nozzle  and  it  can  be  moved  through  a  rod  k 
controlled  by  the  pilot  through  suitable  means. 
When  moving  forward  piece  j  toward  the  aper- 
ture of  nozzle  g,  the  section  of  said  aperture  is 
5  reduced,  and  inversely. 

In  the  embodiment  of  Fig.  3,  the  nozzle  g 
is  divided  into  a  plurality  of  elementary  nozzles 
by  means  of  fine  or  blades  I .  A  movable  shutter 
m  operated  by  the  pilot  through  any  suitable 

10  control  means  permits  of  obturating  a  variable 
number  of  nozzles  formed  between  blades  I.  I 
thus  obtain,  according  to  the  number  of  ele- 
mentary nozzles  left  in  operation,  an  adjustment 
of  the  section  of  nozzle  g. 

15  In  the  embodiment  of  Fig.  4,  the  principle  is 
the  same,  but  shutter  m  is  of  circular  section 
and  pivots  about  an  axis  o,  which  undergoes 
the  effort  corresponding  to  the  pressure  difference 
existing  on  the  respective  faces  of  the  shutter, 

2o  which  thus  makes  the  operation  extremely  easy. 
In  all  cases,  nozzle  g  is  placed  at  the  end  of 
the  cockpit  or  engine  nacelle  and  it  is  suitably 
directed,  so  that  the  jet  of  gas  escaping  through 
the  nozzle  is  turned  in  the  direction  opposed  to 

25  the  direction  of  travel  of  the  airplane. 

Fig.  5  shows  various  other  adjustment  means 
which  can  be  used  either  separately  or  in  com- 
bination with  that  above  described. 
First,  the  pilot  can  operate  the  throttle  valve  p 

3q  provided  on  the  intake  and  which  may  be  com- 
bined with  carburetter  /.  It  is  also  possible  to 
provide  a  control  valve  q  in  by  pass  ft,  so  as  to 
create  a  difference  of  pressure  between  the  dis- 
charge of  the  compressor  and  the  intake  of  the 

33  gas  turbine,  which  thus  produces  an  unbalance 
of  the  power  of  these  two  elements  and  conse- 
quently involves  the  acceleration  of  the  group 
when  valve  q  opens  and  a  slowing  down  when  it 
closes. 

40  Furthermore,  I  may  place,  on  the  intake  of  the 
gas  turbine  or  on  the  exhaust  of  engine  a,  a  dis- 
charge into  the  atmosphere,  r,  provided  with  an 
adjustment  valve  s.  When  this  valve  is  opened, 
a  portion  of  the  gases  is  deviated  from  the  tur- 

45  bine,  which  therefore  tends  to  reduce  the  speed 
of  the  ground  and  consequently  the  supercharg- 
ing of  the  engine. 

In  order  to  avoid  completely  loss  of  the  gases 
thus  discharged  into  the  atmosphere,  when  the 

50  discharge  port  is  to  be  opened  for  a  long  time,  it 
is  possible,  either  to  provide  this  discharge  port 
with  a  second  reaction  nozzle  of  the  same  direc- 
tion as  the  first  one  and  therefore  producing 
analogous  effects,  or  to  return  the  discharged 

55  gases  into  nozzle  fir,  but  behind  the  turbine.  The 
gases  can  thus  expand  in  said  nozzle,  adding  their 
propelling  effect  to  that  of  the  gases  which  have 
passed  through  the  turbine.  This  arrangement 
is  the  one  shown  by  Fig.  5. 

C(J  As  the  efficiency  of  the  reaction  turbine  is  the 
higher  as  the  velocity  of  the  gases  which  escape 
therefrom  is  closer  to  the  velocity  of  the  move- 
ment of  the  airplane,  and  as  the  velocity  of  the 
gases  is  as  a  rule  much  higher  than  that  of  the 

(J5  airplane,  it  is  advantageous,  in  order  to  improve 
the  efficiency,  to  produce  in  the  reaction  nozzle 
only  a  relatively  small  expansion,  which,  there- 
fore, corresponds  to  a  relatively  low  drop  of  tem- 
perature of  the  gases. 

70  As  the  exhaust  gases  of  the  engine  are  very 
hot,  they  carry  along  with  them  into  the  atmos- 
phere a  relatively  important  amount  of  heat, 
which  is  thus  lost.  In  order  to  recuperate  a  por- 
tion of  the  power  corresponding  to  this  heat,  the 

75  exhaust  gases,  upon  leaving  the  gas  turbine,  may 
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be  mixed  with  a  certain  amount  of  air,  previously 
compressed  but  which  has  not  flown  through 
the  engine.  This  air  is  heated  by  its  mixing  with 
the  gases,  and  it  expands  in  the  nozzle  together 
with  said  gases,  which  improves  the  propelling 
effect. 

This  air  may  be  obtained  at  the  outlet  of  the 
supercharging  compressor,  as  shown  by  Fig.  6. 
In  this  embodiment,  the  compressor  is  of  the 
axial  type,  with  helicoidal  wheels  ti,  t2,  *3  and  10 
guides  ui,  U2,  W3.   The  air  enters  at  e,  is  com- 
pressed by  the  compressor  and  is  collected  at  the 
outlet  in  tore-shaped  conduits  v  which  leads  it 
to  the  intake  of  engine  a.   The  discharge  or  ex- 
haust of  the  engine  is  connected  with  the  nozzles  15 
d  of  the  gas  turbine  and  upon  leaving  said  tur- 
bine, the  exhaust  gases  are.  mixed  with  the  cold 
air  directly  discharged  by  the  compressor  through 
conduit  w.    This  mixture  of  air  and  gas  then  ex- 
pands in  nozzle  g  to  produce  the  propelling  20 
effect. 

It  may  be  of  interest,  in  order  to  obtain  a  good 
efficiency,  to  collect  the  air  which  is  not  to  flow 
throvgh  the  engine  at  a  pressure  lower  than  that 
necessary  for  the  supercharging  of  the  engine.  25 
This  results  from  the  fact  that,  as  above  stated, 
the  pressure  that  can  be  utilized  in  nozzle  g  is 
relatively  low.  Consequently,  when  the  com- 
pressor is  of  the  multi-stage  type,  it  will  be  ad- 
vantageous lo  take  the  air  in  question  from  an 
intermediate  stage.  Such  an  arrangement  is 
shown  by  Fig.  7.  In  this  embodiment,  the  com- 
pressor is  divided  into  two  parts  the  first  of  which, 
x,  acts  on  the  whole  of  the  air  that  is  drawn  in. 
This  air  is  subsequently  divided  into  two  streams, 
one  of  which  passes  through  the  second  part,  y. 
of  the  compressor  and  serves  to  the  supercharging 
of  the  engine.  The  exhaust  gases  from  said  en- 
gine drive  turbine  h  and,  upon  leaving  said  tur- 
bine, are  mixed  with  the  cold  air  from  compressor 
stage  x,  which  has  flow  directly  through  con- 
duits 10.  The  mixture  expands  in  nozzle  g  and 
produces  the  propelling  effect. 

When  the  compressor  is  of  the  centrifugal  type, 
with  an  halicoidal  intake  wheel,  it  will  be  par- 
ticularly advantageous  to  take  the  by-pass  air 
after  said  wheel,  which  already  supplies  a  pres- 
sure sufficient  for  the  feed  of  nozzle  g. 

In  view  of  the  difference  of  output  and  of  pres- 
sure that  is  necessary  for  the  two  compression 
stages  x  and  y,  it  may  be  advantageous  to  con- 
stitute them  by  machines  running  at  different 
speeds.  Fig.  8  shows  an  arrangement  of  this 
kind  in  which  compressor  y  is  driven  directly  by 
gas  turbine  h,  for  instance  through  a  shaft  com- 
mon to  both  of  them,  while  compressor  x  is  driven 
through  a  gear  train  2  which  makes  it  possible 
to  drive  it  at  a  different  speed  better  adapted 
to  the  characteiistics  required  therefrom. 

The  two  elements  of  the  compressor  might  also  <»o 
be  driven  by  means  of  two  gas  turbines  mounted 
in  series  and  actuating  said  compressor  elements 
through  concentric  shafts,  the  rotation  taking 
place  either  in  the  same  direction  or  in  opposite 
directions.  155 

As  the  drop  of  pressure  utilized  in  the  reaction 
nozzle  is  relatively  low,  the  additional  air  may 
also  be  supplied  by  the  very  displacement  of  the 
airplane  in  the  atmosphere,  without  making  use 
of  a  compressor.  The  air  from  the  atmosphere  7° 
enters,  owing  to  its  relative  velocity,  through  an 
inlet  orifice  e'  (Fig.  9)  in  which  a  portion  of  its 
living  force  is  transformed  into  pressure.  It 


mixes  with  the  hot  gases  coming  from  the  ex- 
haust of  the  turbine,  which  rise  its  temperature; 
then  it  expands,  together  with  said  gases,  in  noz- 
zle g. 

5  This  produces  a  positive  work,  although  the 
expansion  is  in  this  case  equal  only  to  the  relative 
velocity  of  the  inflowing  air,  because,  in  the  mean- 
time the  air  has  been  heated  and  the  speed  it 
acquires  in  nozzle  g  for  a  given  expansion  is  the 
higher  as  its  temperature  is  higher.  This  ar- 
rangement might  even  be  employed  in  the  case  of 
an  engine  which  is  not  supercharged,  in  which 
the  heating  of  the  air  would  be  directly  produced 
by  mixing  with  the  exhaust  gases  from  the  en- 
gine. 

Of  course,  the  various  arrangements  above  men- 
tioned in  which  there  is  provided  an  air  by-pass 
leading  behind  the  gas  turbine  can  be  employed 
in  combination  with  a  thermal  engine  the  super- 
charging device  of  which  also  includes  a  by-pass 
connecting  the  intake  and  the  exhaust  of  the  en- 
gine, as  shown  in  dotted  lines  by  way  of  example 
in  Fig.  1,  since,  as  above  set  forth,  these  two  by- 
pass arrangements  have  different  functions  which 
complete  each  other. 

In  the  various  Fi?s.  of  the  drawings,  the  com- 
pressors are  shown  now  of  the  axial  type,  now  of 
the  centrifugal  type,  but  it  should  be  well  under- 
stood that  any  of  the  arrangements  above  de- 
scribed can  be  applied  to  compressors  of  any  type 
whatever,  axial,  centrifugal,  of  a  combined  type 
or  even  volumetric. 

Likewise,  for  the  sake  of  simplicity,  the  ex- 
hausts of  the  engine  cylinders  have  been  shown 
.  as  opening  into  a  single  conduit  or  manifold,  but 
'    it  is  clear  that,  when  the  number  of  cylinders  of 
the  engine  is  such  that  the  exhausts  interfere 
with  one  another,  it  would  be  advantageous  to 
separate  the  exhaust  manifold  into  several  parts 
t0  each  of  which  corresponds  to  a  group  of  cylinders 
the  exhaust  periods  of  which  do  not  interfere  with 
one  another.   In  this  case,  the  inlet  tore-shaped 
member  of  the  gas  turbine  will  be  partitioned  into 
several  portions  each  of  which  will  receive  the  ex- 
l  -j  haust  of  one  of  these  groups  of  cylinders. 

A  very  interesting  arrangement  consists,  in  this 
case,  in  partitioning  also  the  exhaust  of  the  gas 
turbine,  and  also,  eventually,  the  reaction  nozzle. 
This  is  due  to  the  fact  that,  as  this  nozzle  creates 
a  counter-pressure,  the  exhaust  gases  from  one 
of  the  cylinders,  if  it  interfered  with  the  end  of 
the  exhaust  from  another  cylinder,  would  create 
a  counter-pressure  in  the  gas  turbine  making  it 
impossible  suitably  to  utilize  the  energy  of  this 
-(-  exhaust  end.  Therefore,  it  will  be  advantageous 
to  partition  both  the  intake  and  the  exhaust  of 
the  gas  turbine,  as  shown  by  Fig.  10,  which  shows 
the  development  of  a  portion  of  the  wheel. 

In  this  Fig.,  the  gases  arrive  through  distinct 
conduits  bi  and  bz,  are  fed  respectively  to  cor- 
responding portions  of  distributing  nozzles  di  and 
d2,  drive  wheel  h  and  are  collected,  at  the  outlet 
in  two  chambers  wi  and  w<2,  each  of  which  leads  to 
a  reaction  nozzle  g\  and  g2,  respectively.  Of 
course,  the  partitions  in  the  reaction  nozzle  need 
extend  only  to  a  point  before  the  orifice  where 
the  gases  have  already  acquired  a  velocity  such, 
in  the  direction  of  the  flow,  that  there  is  no  pos-- 
sibility  of  creating  a  counter-pressure  in  the  ad- 
jacent conduit. 
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Turbines  and  rotary  compressors  in  which  the 
. working  fluid  suffers  a  change  of  volume  of  a 
certain  magnitude  are  generally  of  such  design 
as  to  ensure  that  it  should  be  at  certain  definite 
figures  of  the  change  of  volume,  or,  in  other 
words  at  certain  definite  figures  of  the  speed  of 
flow  varying  in  dependence  on  the  change  of 
volume  that  the  turbines  and  rotary  compressors 
operate  correctly  and  at  high  efficiencies.  Ac- 
cordingly, conditions  of  operation  in  which  (as 
e.g.  at,  starting,  or  during  operation  at  reduced 
speeds  or  at  reduced  load)  the  working  fluid  will 
not  suffer  the  change  of  volume  or  change  of 
speed  corresponding  to  normal  conditions,  will 
cause  the  efficiency  of  the  machines  in  question 
to  become  reduced.  This  circumstance  may  in 
certain  cases,  e.  g.  when  a  gas  turbine  set  com- 
posed of  a  gas  turbine  and  a  compressor  and 
designed  for  a  fairly  substantial  compression 
pressure  has  to  be  set  to  work,  lead  to  very  trou- 
blesome consequences.  In  the  case  of  such  ma- 
chines starting  is  performed  in  such  a  manner 
that  the  set  is  rotated  by  means  of  an  external 
source  of  power  until  it  reaches  a  speed  at  which 
it  Ls  already  able  to  continue  its  acceleration  by 
its  own  power.  If,  however,  the  efficiencies  at 
which  the  compressor  and  the  turbine  operate 
during  the  process  of  starting  are  low,  this  will 
result,  on  the  one  hand,  in  a  very  substantial 
increase  of  the  power  requirements  of  the  start- 
ing machine,  and,  on  the  other  hand,  in  the  fact 
that  it  will  be  only  at  a  much  higher  speed  that 
the  condition  in  which  the  set  is  already  able 
to  continue  its  acceleration  by  its  own  power  will 
be  reached. 

The  process  and  apparatus  according  to  the 
invention  enables  this  drawback  to  be  eliminated 
by  an  arrangement  in  which,  when  starting  ro- 
tary compressors,  turbines  or  sets  of  machinery 
composed  of  such  machines,  or  operating  them 
at  part  load  (at  part  speed),  a  portion  of  suitable 
magnitude  of  the  working  fluid  is  passed  through 
bleeding  and/or  by-pass  lines  in  such  a  manner  as 
to  ensure  that  the  weight  of  working  fluid  flowing 
per  unit  of  time  through  the  high-pressure 
stages  of  the  turbine  should  be  lower  than  the 
weight  of  working  fluid  flowing  per  unit  of  time 
through  the  low-pressure  stages,  and  that  owing 
to  the  corresponding  variation  of  the  through- 
flow  speeds,  the  actual  flow  speeds  resulting  in 
the  various  pressure  stages  should  be  shifted, 
as  closely  as  possible,  towards  those  figures  of 
speed  characteristic  for  the  design  of  the  ma- 
chine or  set  of  machinery,  as  will  enable  the  most 
advantageous  efficiency  to  be  obtained. 


An  embodiment  exemplifying  the  apparatus 
suitable  for  carrying  the  process  into  effect  is 
shown  in  longitudinal  section  on  Fig.  L  On 
Fig.  2  another  embodiment,  shown  by  way  of 

5   example,  is  shown  in  front  elevation,  whilst  Fig 
3  is  an  elevation,  and  partly  a  longitudinal  sec- 
tion,  of   a   further   variant  of  construction, 
equipped  with  a  heat  exchanger. 
According  to  Fig.  1,  the  compressor  rotor  4, 

]o  rotatable  by  means  of  the  shaft  3  journalled  in 
the  bearings  2,  2',  is  arranged  in  the  compressor 
casing  I.  The  rotating  blade  rings  5  mounted 
into  the  rotor  4  are  arranged  between  the  sta- 
tionary blade  rings  6.   To  the  compressor  casing 

)•">  there  join  on,  at  the  ends  of  the  rotor,  on  the 
one  hand  the  inlet  branch  7  and  on  the  other 
hand  the  outlet  branch  8.  To  the  shaft  3  of  th§ 
compressor  there  is  coupled  the  shaft  9  of  the 
turbine,  carrying  the  turbine  rotor  1 1  arranged 

20  in  the  turbine  casing  10.  The  turbine  rotor  is 
equipped  with  the  rotary  blading  12,  whereas  the 
stationary  blades  13  are  mounted  into  the  tur- 
bine casing  10.  The  turbine  shaft  9  is  journalled 
in  the  bearings  14,  14'.   The  inlet  branch  15  of 

25  the  turbine  communicates  with  the  outlet  branch 
8  of  the  compressor  through  the  combustion 
space  17  fed  by  the  burner  16.  At  that  end  of 
the  turbine  rotor  which  is  opposite  to  the  inlet 
the  discharge  branch  18  of  the  turbine  joins  on 

30  to  the  turbine  casing.  Joining  on  to  the  working 
space  of  the  compressor  the  bleeding  or  by-pass 
lines  19  and  20  are  arranged,  which,  through  the 
apertures  21  and  22,  respectively,  are  communi- 
cating with  the  working  space  of  the  compressor; 

::•">  these  by-pass  lines  are,  through  the  apertures  24 
and  25,  respectively,  communicating  also  with  the 
working  space  of  the  turbine.  The  pipe-lines  are 
equipped  with  the  closing  or  throttling  members 
26  and  27  suitable  for  closing  or  only  throttling 

40  their  cross-section.  The  by-pass  line  20  more- 
over also  communicates  with  the  auxiliary  com- 
bustion space  29  fed  by  the  burner  28. 

The  method  of  operation  of  this  equipment  is 
the  following:  If  the  rotors  rotate,  the  compressor 

4  5  draws-in  working  fluid  (air)  through  the  inlet 
branch  7,  compresses  it  and  drives  it  through  the 
outlet  branch  8  into  the  combustion  space  17,  in 
which  the  air  becomes  heated  owing  to  the  com- 
bustion of  the  fuel  introduced  by  means  of  the 

50  burner  16.  From  here  the  working  fluid  passes 
into  the  working  space  of  the  turbine,  in  which  it 
expands  down  to  a  certain  lower  figure  of  pres- 
sure, following  which  it  leaves  the  turbine  through 
the  discharge  branch  18.  The  work  produced  by 

■  >  the  apparatus  can  be  taken  off  either  from  the 
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The  present  invention  relates  to  a  bathing  cap 
and  more  particularly  to  a  double  walled  and  in- 
flatable cap. 

It  is  an  object  of  this  invention  to  provide  a 
bathing  cap,  preferably  of  rubber  or  other  elastic  5 
material  as  latex,  rubberized  and  extensible 
fabries,  etc.,  so  that  it  can  be  inflated  to  thus  use 
such  cap  in  its  inflated  condition  as  a  cushion,  a 
pillow  or  head  rest.  It  is  thus  a  further  object 
to  form  the  double  walled  cap  in  such  a  way  that  10 
when  it  is  inflated  to  be  used  as  a  head  rest  it  will 
not  be  egg  or  ball  shaped,  but  will  have  a  suitable 
depression  therein  in  each  side  thereof  to  accom- 
modate the  head  of  the  user.  For  this  purpose  it 
is  an  object  of  the  invention  to  interconnect  the  15 
two  walls  of  the  cap  together  at  approximate? 
central  and  opposite  points  so  that  the  cap  will 
present  the  appearance  of  a  ring  or  "doughnut" 
without  any  central  opening  or  passage. 

Therefore  the  important  feature  of  the  pres-  20 
ent  invention  is  to  provide  a  completely  double 
walled  bathing  cap,  with  or  without  the  usual 
flaps  for  fastening  the  cap  to  the  head  of  the 
wearer,  and  in  which  the  approximate  center 
point  of  the  opposite  walls  or  the  approximate  25 
top  of  the  cap  is  interconnected  so  that  when  the 
cap  is  inflated  with  air,  when  not  in  use  as  a  cap, 
the  latter  can  be  used  as  a  head  rest  in  that  the 
cap  then  assumes  a  ring-shaped  configuration 
having  an  inflated  circular  cell  with  an  inter-  30 
connected  center  part. 

Further  objects  will  be  apparent  from  the  fol- 
lowing description  taken  in  connection  with  the 
accompanying  drawing  in  which: 

Figure  1  is  a  vertical  sectional  view  of  the  3.5 
bathing  cap  in  deflated  condition  as  the  cap  is 
used  for  bathing,  and 

Fig.  2  is  a  similar  sectional  view  showing  the 
cap  inflated  to  be  used  as  a  head  rest. 

The  cap  consists  of  an  outer  wall  or  layer  I  40 
having  a  pair  of  securing  flaps  2  which  latter  may, 
however,  be  omitted  if  desired.  Only  one  flap  2 
is  shown  but  the  other  flap  is  on  the  opposite  side 
as  is  well  known.  An  inner  wall  or  layer  3  may 
be  integral  with  the  wall  I  or  it  may  be  a  sep-  45 
arate  section  suitably  secured  to  the  wall  1.  In 
the  example  illustrated  the  inner  layer  3  is  se- 
cured by  its  peripheral  bent-over  edge  3',  Fig.  1, 
secured  to  the  layer  I  so  that  the  two  layers  I  and 


3  are  in  air  tight  connection  with  each  other.  In 
case  rubber  is  used  for  the  layers  I  and  3  the 
edge  or  section  3'  of  the  layer  3  is  secured  to  the 
layer  I  by  the  use  of  a  suitable  adhesive  or  by  vul- 
canization. The  edge  3',  forming  the  securing 
section  for  the  two  layers  I  and  3,  is  thus  pro- 
vided along  the  edge  or  rim  of  the  bathing  cap 
and  this  edge  3'  froms  a  circle  or  an  oval.  Ob- 
viously the  best  over  edge  3',  Fig.  1,  could  be 
omitted  in  which  case  the  walls  I  and  3  would 
be  directly  interconnected  together  in  an  air- 
tight manner. 

The  walls  or  layers  I  and  3  are  also  intercon- 
nected at  approximately  central  points  which  can 
be  designated  as  a  central  interconnected  section 
4.  This  section  4  may  be  suitably  formed  by 
vulcanization  or  an  adhesive  can  be  used  or  the 
two  layers  may  be  simply  stitched  or  sewed  to- 
gether. This  section  4  is  provided  at  an  approxi- 
mate equal  distance  from  the  edge  3'. 

The  outer  wall  or  layer  I  may  be  provided  with 
a  small  projection  or  rubber  tube,  now  shown, 
with  which  the  cap  may  be  inflated  to  the  con- 
figuration shown  in  Fig.  2,  and  this  projection  or 
tube  may  be  provided  with  a  self-closing  valve, 
not  shown,  or  merely  a  stopper  may  be  used,  all 
of  which  are  well  known.  Also  any  other  suit- 
able means  can  be  used  to  inflate  and  deflate  the 
cap  when  desired. 

If  air  is  to  be  blown  into  the  space  a,  Fig.  1, 
then  the  cap  will  assume  the  configuration  shown 
in  Fig.  2  in  which  the  space  a  in  cross  section  be- 
comes somewhat  "balloon"  shaped.  From  Fig.  2 
it  will  be  apparent  that  the  inflated  cap  is  pro- 
vided with  two  parallel  and  circular  flat  surfaces 
5  and  6  so  that  the  pillow  or  head  rest  will  pro- 
vide a  firm  or  stationary  support  for  the  head 
when  the  pillow  is  placed  on  the  sand,  ground  or 
any  other  location.  It  is  of  course  obvious  that 
more  than  one  interconnecting  section  4  can  be 
provided  if  such  a  structure  is  desired  which  is 
considered  within  the  scope  of  the  present  inven- 
tion. 

The  combination  bathing  cap  and  head  rest  is 
preferably  made  of  rubber  but  of  course  any 
other  suitable  material  can  be  used  which  should 
preferably  be  elastic. 

EUGEN  BEZNER. 


PUBLISHED 

APRIL  27,  1943. 
BY  A.  P.  C. 


E.  BEZNER 

DOUBLE  WALLED  BATHING  CAP 
Filed  Nov.  30.  1940 


Serial  No. 
368,083 


Published  Apr.  27,  1943 


Serial  No.  368,274 


ALIEN   PROPERTY  CUSTODIAN 

POWER  PLANTS  IN  MOTOR  VEHICLES  IN- 
CLUDING AN  INTERNAL  COMBUSTION 
ENGINE  WITH  HYDRAULIC  GEAR 

Karl  Maybach,  Friedrichshafen,  Bodensee,  Ger- 
many; vested  in  the  Alien  Property  Custodian 

No  Drawing.   Application  filed  December  2,  1940 


My  invention  relates  to  power  plants  in  motor 
vehicles  comprising  an  internal  combustion  en- 
gine provided  with  a  hydraulic  gear.  It  has  spe- 
cial reference  to  heavy  vehicles  such  as  railroad 
motor  cars. 

In  vehicles  of  this  kind  it  is  advantageous  to 
make  use  of  a  hydraulic  transmission  including 
one  or  several  hydraulic  gears  such  as  turbines 
for  converting  the  turning  moment  because  of 
their  automatic  adjustment  of  the  transmission 
ratio  between  the  primary  and  secondary  turn- 
ing moments  in  dependence  on  the  vehicle  speed 
and  because  of  the  driving  force  being  not  inter- 
rupted. But  the  hydraulic  transmission,  just  as 
the  electric  transmission,  as  compared  with  the 
plain  mechanical  transmission  is  connected  with 
the  disadvantage  of  considerable  loss  in  perform- 
ance because  the  highest  attainable  hydraulic  ef- 
ficiency amounts  to  about  85  per  cent.  Further- 
more, the  curve  of  efficiency  of  a  hydraulic  trans- 
mission used  for  such  purposes  from  its  highest 
value  declines  on  both  sides,  more  or  less. 

That  is  why  hydraulic  transmissions  were  used 
only  for  starting  and  over  certain  spheres  of 
revolutions,  whereas  in  addition  a  mere  mechani- 
cal transmission  was  provided  for  the  highest 
speed  for  example  and  for  certain  speeds  fre- 
quently used.  Thus  it  becomes  possible  to  at- 
tain a  good  efficiency  on  certain  spheres  of  speed 
by  means  of  the  mechanical  transmission  which 
has  not  much  loss  when  the  hydraulic  device  is 
shut  off.  But  such  an  arrangement  has  again 
several  other  disadvantages.  In  some  spheres  of 
the  vehicle  speed  the  output  of  the  engine  is  not 
utilized  to  its  utmost  because  of  the  unfavourable 
hydraulic  efficiency,  while  in  others  the  adapt- 
ability of  the  turning  moment  is  missing  owned 
by  the  hydraulic  transmission. 

Object  of  the  present  invention  is  the  elimina- 
tion of  these  disadvantages  and  the  compensation 
for  the  loss  in  performance  because  of  the  low 
efficiency  of  the  hydraulic  transmission,  so  that  a 
highly  increased  utilization  of  the  motor  output  is 
attained,  as  compared  to  the  former  power  plants. 

With  the  engines  used  so  far,  especially  with 
carburetor  engines,  the  curve  representing  the 
out-going  performance  is  more  or  less  bent  in  re- 
lation to  the  axis  of  abscissas  on  which  the  num- 
ber of  revolutions  is  marked  and  it  reaches  a 
vertex  at  a  certain  number  of  revolutions  which 
is  close  to  the  maximum  number  of  revolutions. 
The  turning  moment  reaches  its  maximum  for  ex- 
ample at  about  60  per  cent  of  the  maximum 
number  of  revolutions.  This  has  its  reason  in 
that  the  cross  section  of  the  fuel  admission  inside 
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the  motor  must  not  exceed  a  certain  area  so  as 
to  avoid  precipitations  in  the  carburetor  and  in 
the  intake  which  may  occur  because  of  the  fuel 
mixture  and  the  vaporization  having  low  speed  at 
low  numbers  of  revolutions  at  which  a  high  turn- 
ing moment  is  wanted  when  working  with  the 
mechanical  transmission,  which  might  lead  to 
disturbances  and  loss  in  performance.  On  the 
other  hand  when  the  carburetor  is  fully  opened  at 
a  medium  number  of  revolutions  the  motor  tends 
to  knock.  Above  the  number  of  revolutions  cor- 
responding to  the  maximum  turning  moment  the 
performance  of  the  motor  is  considerably  lower 
than  it  might  be  with  larger  cross  sections,  but 
these  cross  sections  had  to  be  chosen  smaller 
with  regard  to  good  working  at  lower  numbers  of 
revolution.  Furthermore,  the  compression  ratio 
has  to  be  chosen  so  low  that  a  good  running  of 
the  motor  at  low  numbers  of  revolutions  and  with 
full  opening  of  the  carburetor  is  attained.  That 
is  why  at  low  numbers  of  revolutions  the  full  mo- 
tor performance  which  might  possibly  be  reached 
is  not  attained,  so  that  the  motor  is  reduced  in 
its  efficiency. 

The  invention  is  based  on  the  following  per- 
ceptions: The  relations  between  the  secondary 
number  of  revolutions  to  the  secondary  turning 
moment  of  the  hydraulic  transmission  (for  ex- 
ample turbine  converter)  is  about  cubical,  there- 
fore it  is  not  necessary  to  choose  dimensions  for 
the  motor  aiming  at  a  good  running  at  low  num- 
bers of  revolutions. 

According  to  the  invention  the  engine  is  pro- 
vided with  a  fuel  admission  or  charge  of  greater 
volume  than  usual  and  furthermore,  the  com- 
pression ratio  is  also  increased.  Each  of  these 
features  causes  an  increase  in  performance  by 
which  the  loss  from  the  hydraulic  gear  is  sub- 
stantially compensated  or  even  exceeded. 

The  larger  fuel  admission  may  be  reached  on 
different  known  ways,  for  example  by  feeding  a 
larger  amount  of  fuel  or  by  increasing  the  cross 
sections  of  the  fuel  leadings  concerned  (carbu- 
retor, intake  and  valves).  Thus  no  essential 
losses  will  occur  up  to  the  highest  possible  per- 
formance, as  compared  to  the  theoretically  possi- 
ble best  fuel  admission,  especially  throttling  losses 
are  avoided.  Besides,  the  admission  may  still  be 
increased  by  adequate  supercharging  at  the  high- 
er numbers  of  revolutions. 

The  compression  ratio  should  be  chosen  as  high 
as  possible  with  regard  to  the  highest  numbers  of 
revolutions  without  taking  into  consideration 
the  running  at  low  numbers  and  high  perform- 
ance. 
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The  invention  allows  for  an  increase  in  highest 
performance  with  gasoline  motors  without  super- 
charging up  to  30  per  cent  as  compared  to  motors 
having  the  normal  curve.  This  curve  of  per- 
formance which  is  normally  of  hollow  shape  to- 
wards the  axis  of  abscissas  is  changed  approxi- 
mately to  a  straight  line  and  when  supercharg- 
ing is  applied  changes  into  a  curve  vaulted  in  the 
direction  towards  the  axis  of  abscissas. 

It  becomes  possible  by  the  invention  to  make 
better  use  of  the  working  features  of  the  hydrau- 
lic transmission  because  of  the  higher  perform- 
ance and  also  favourable  features  of  the  vehicle 
equipped  with  such  transmission  are  gained,  as 
for  instance:  great  acceleration  and  low  fuel  con- 
sumption. 


With  motors  which  are  not  provided  with 
throttling  regulaing  means  as  of  gasoline  motors 
but  with  other  regulating  means  the  increase  in 
performance  attainable  with  a  power  plant  ac- 

5  cording  to  the  invention  may  be  a  little  lower; 
but  also  with  such  motors  performances  are 
reached  which  make  the  use  of  power  plants  with 
hydraulic  transmission  possible  and  economical. 
The  transmission  may  include  several  hydraulic 

10  gears  or  for  instance  a  change  speed  gear  in  ad- 
dition to  an  hydraulic  gear. 

I  do  not  want  to  be  limited  to  the  details  de- 
scribed as  many  variations  will  occur  by  those 
skilled  in  the  art. 

15  KARL  MAYBACH. 
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This  invention  relates  to  an  improved  process 
for  extracting  Magnesia  from  aqueous  solutions 
containing  Magnesium  Salts  convertible  by  lime 
such  as  sea-water,  natural  or  artiflcal  brines,  etc. 

Generally  milk  lime  is  used  according  to  the  5 
well-known  reaction. 

(1)    S04Mg+Mg  Cl2+2Ca(OH)2= 

S04Ca+CaCl2+2Mg(OH) 2 

Milks  of  calcined  dolomites  containing  caustic  io 
lime  have  been  used  to  the  same  purpose. 

Unhappily,  the  reaction  (1)  with  milk  necessi- 
tates expensive  working  as  magnesia  is  recovered 
in  the  form  of  precipitates  which  are  very  volum- 
inous, difficult  to  filter  and  to  wash  and  which  re-  15 
tain  very  large  quantities  of  water. 

It  has  been  found  that  by  using  lime  water 
which  is  a  liquid  and  very  diluted  reagent  very 
good  results  are  obtained  when  the  reaction  is 
carried  under  the  following  conditions:  20 

Mixing  lime-water  with  the  magnesium  brine, 
separating  the  precipitate  which  is  formed  and 
continuously  reinjecting  the  precipitate  from  one 
operation  in  the  reaction  liquids  used  for  the  next 
operation  so  as  to  obtain  finally,  after  a  number  25 
of  successive  operations  a  heavy  precipitate  easily 
recovered,  filtered  and  washed. 

This  lime-water  process  has  only  one  drawback, 
it  requires  the  manipulation  of  large  volumes  of 
liquids  and  therefore  large  equipments. 

I  have  now  found  that,  if  operations  are  prop- 
erly carried  out,  it  is  possible  to  obtain  precipi- 
tates of  a  quality  equivalent  to  the  precipitates 
obtained  from  lime-water,  by  using  instead  of  a 
liquid  reagent  such  as  lime-water  reagents  such 
as  milk  of  lime  or  milk  of  calcined  dolomite  more 
or  less  diluted  so  that  the  reaction  takes  place  be- 
tween the  magnesium  salt  solution  and  solid  par- 
ticles kept  in  liquid  suspension.  The  result  is 
that  the  volumes  of  liquids  to  handle  and  the 
volumes  of  equipment  are  considerably  reduced. 

For  instance,  the  extraction  of  Magnesia  from 
sea-water  will  require  for  one  ton  of  MgO  the 
manipulation  of  about  five  hundred  cubic  meters  45 
of  sea-water  and  about  fourteen  hundred  cubic 
meters  of  lime-water.  In  my  improved  process, 
the  volume  of  sea-water  is  of  course  not  altered 
but  for  the  suspension  of  lime  in  water  I  can  use 
a  very  small  volume  of  water.  50 

This  quantity  varies  according  to  the  ways  and 
means  employed  to  work  out  my  invention  which 
will  be  explained  later  on  but  it  can  be  reduced 
eventually  just  to  the  quantity  necessary  for  mak- 
ing the  milk  of  lime  or  the  milk  of  dolomite  i.  e.  55 
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well  under  fifteen  cubic  meters  for  one  ton  of 
magnesia. 

The  fact  that  these  results  can  be  obtained  by 
substitution  of  a  solid  suspension  for  a  liquid  re- 
agent is  rather  surprising  because  the  conditions 
of  reaction  and  pH  during  the  reaction  are  not 
the  same  in  the  two  cases. 

In  carrying  out  the  invention  the  following  steps 
are  used: 

(I)  Making  a  milk  from  the  reagent  (calcined 
lime,  calcined  dolomite,  etc.) .  At  this  step  heavy 
impurities  such  as  unburnt  or  overburnt  stones 
are  easily  disposed  of. 

(II)  Making  from  the  milk  a  suspension  of 
solid  particles  in  diluting  liquid.  At  this  step, 
smaller  impurities  may  be  eliminated. 

(III)  Mixing  the  magnesium  salts  solution  with 
the  suspension  from  step  II  together  with  previ- 
ously formed  precipitate  of  magnesia  so  that  pre- 
cipitation from  the  new  reaction  will  always  be 
realised  in  the  presence  of  agitated  seeding  prod- 
ucts regularly  sent  back  to  be  fed  by  new  reactions 
until  proper  physical  qualities  of  the  final  precipi- 
tate are  obtained. 

(IV)  Separating  the  precipitates  from  the 
mother  liquids  and  sending  back  the  separated 
precipitate  in  III  until  proper  qualities  are  ob- 
tained. 

In  this  step  IV,  I  may  work  on  the  discontinu- 
ous principle  and  recover  the  precipitates  in  batch 
operations  but  it  is  better  to  work  in  a  regular  con- 
tinuous circuit.  In  this  case,  when  the  precipi- 
tate has  reached  the  required  physical  qualities 
(density,  filtrability,  washability,  etc.),  only  a 
part  of  the  precipitate  is  sent  back  to  reaction  and 
the  rest  is  drawn  out  for  utilisation. 

Step  I. — This  does  not  require  special  explana- 
tion as  it  is  a  usual  and  well-known  industrial 
operation  it  requires  a  very  small  amount  of 
water  which  may  be  any  of  the  three  qualities 
mentioned  for  use  as  diluting  liquid  in  Step  II 
hereunder.  At  this  step  heavy  impurities  are  bet- 
ter sieved  out  or  otherwise  disposed  c-f . 

Step  II. — At  this  step  we  have  to  consider:  (a) 
The  separation  of  smaller  impurities;  (b)  The  di- 
luting liquid;  (c)The  diluting  operation. 

(a)  is  usually  simply  carried  by  a  rough  de- 
cantation  whereby  heavier  and  coarser  particles 
are  eliminated.  Any  equivalent  means  can  be 
employed  for  instance  a  Sieve,  etc. 

(b)  for  diluting  water,  I  may  employ  either 
fresh  water,  or  the  residual  exhaust  water  from 
the  process  but  I  find  more  advantageous  to  use 
as  diluting  liquid  a  portion  of  the  liquid  resulting 
from  reaction  in  Step  III  and  still  containing  the 
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precipitate  which  has  been  formed  during  said 
reaction.  By  using  the  reaction  liquid  sent  back 
from  Step  III  to  Step  II,  the  real  consumption  of 
diluting  liquid  is  reduced  to  losses  and  the  cost  is 
reduced  to  merely  small  pumping  expenses  as  this 
reaction  liquid  is  utilised  without  any  sort  of  prep- 
aration or  treatment.  Further  it  acts  as  a  seed 
and  facilitates  the  precipitation  of  dense  material. 

(c)  The  diluting  operation  is  very  simple;  it 
may  be  carried  in  any  mixing  tank  provided  with 
proper  mixing  devices.  It  wil  be  avantageous  to 
provide  means  to  separate  at  this  step  small  but 
heavy  impurities  which  will  have  escaped  the 
treatment  in  step  I. 

Step  III. — This  step  is  better  carried  out  in  a 
reaction  tank  where  the  magnesium  brine  is 
mixed  with  the  diluted  reagent  from  Step  II  and 
with  precipitate  sent  back  from  Step  IV.  This 
precipitate  may  be  admitted  in  the  reaction  tank 
either  separately  or  mixed  with  the  magnesium 
brine.  I  generally  prefer  to  mix  it  with  the  di- 
luted reagent  before  admission  in  the  tank. 

The  reaction  tank  may  be  a  simple  tank  pro- 
vided with  proper  mixing  devices  (specially  in 
case  of  batch  operation) .  For  continuous  work  I 
generally  prefer  to  use  a  reaction  tank  in  the 
shape  of  a  longitudinal  channel  provided  with 
mixing  devices  where  I  admit  first  the  diluted  re- 
agent together  with  the  seeding  precipitate  at  one 
end  and  where  I  inject  progressively  the  mag- 
nesium brine  in  due  proportion,  the  speed  of 
travel  of  the  products  from  one  end  to  the  other 
being  so  regulated  that  reaction  is  practically  fin. 
ished  during  the  time  taken  by  the  liquid  to  reach 
the  exhaust. 

Step  IV. — This  step  may  be  carried  by  any  de- 
vice able  to  separate  the  precipitate  from  the 
mother-lye.  I  generally  prefer  to  use  a  decant- 
ing tank. 

From  this  separating  device,  the  precipitate  is 
sent  back  to  Step  III  until  by  working  again  and 
again  new  reactions  in  the  presence  of  the  pre- 
cipitates from  previous  reactions  the  desired  phy- 
sical qualities  are  obtained;  when  the  precipitate 
is,  recovered  and  operations  started  again. 

In  continuous  work  the  precipitate  is  sent  back 
as  a  whole  until  proper  qualities  are  obtained  and 
thereafter  a  proper  portion  of  the  precipitate  may 
be  regularly  drawn  out  and  disposed  of  whilst 
the  rest  goes  back  as  a  seed  in  Step  III. 


The  relative  volume  proportions  of  the  different 
tanks  for  operating  the  process  will  be  easily  de- 
termined by  small  scale  tests. 

As  an  example  the  following  proportions  have 
5  given  very  good  results,  starting  from  sea-water 
and  lime  milk.  The  figures  refer  to  a  production 
of  one  ton  MgO  per  hour  recovered  as  Mg(OH)2: 

(1°)  Proportion  of  reagents: 

j  Sea-water  per  hour  cubic  meters  500 

CaO    (plus    impurities    and  insolu- 

bles)   kilogs—  1400 

(2°)  Volume  of  diluting  tank.cubic  meters—  500 

The  mixture  of  milk  and  diluting  liquid  (which 
ig  was  taken  back  from  the  reaction  tank  without 
separating  the  precipitate)  was  agitated  and 
passed  through  the  tank  in  10  to  15  minutes.  The 
volume  of  diluting  liquid  was  2000  to  3000  cubic 
meters  per  hour. 

90 

(3°)  Volume  of  reaction  tank__cubic  meters—  150 

(4°)  Surface  of  decanting  tank  

 cubic  meters—  1000  to  1500 

25  Another  advantageous  way  of  carrying  out  the 
invention  consists  with  using  a  series  of  tanks 
through  which  the  products  flow  progressively. 

In  the  first  tank  the  milk  of  reagent  and  the 
seeding  precipitate  from  the  decanting  apparatus 

30  are  admitted  and  mixed  together  with  a  propor- 
tion of  the  liquid  from  the  last  tank  of  the  series, 
in  the  following  tanks  the  magnesium  brine  is 
admitted  in  fractions.  Agitation  is  carried  out  in 
each  tank.   The  overflow  from  the  last  tank  goes 

35  to  decantation  wherefrom,  when  the  "regime"  is 
reached,  a  proportion  of  precipitate  is  sent  back 
to  the  first  tank  and  the  surplus  disposed  of  for 
lecovering  the  precipitate  to  be  disposed  of.  In 
this  form  of  working  the  proportion  oi  diluting 

40  liquid  may  be  reduced  on  condition  that  effec- 
tive agitation  is  provided  and  sufficient  time  is 
allowed  for  the  reaction  to  be  practically  finished 
in  the  last  tank. 
Of  course,  these  successive  tanks  may  be  re- 

45  placed  by  any  equivalent  apparatus  such  as  a 
channel-tank  provided  with  proper  means  to  in- 
sure the  desired  successive  flow,  mixtures  and  agi- 
tation all  along  the  channel. 

50  JEAN  CHARLES  SEAILLES. 
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The  present  invention  relates  to  a  method  of 
producing  threads,  tapes  or  ribbons  and  the  like 
from  viscose. 

Numerous  methods  have  been  proposed  to  in- 
crease the  strength  of  artificial  threads  obtained 
from  cellulose  and  cellulose  derivatives  by  sub- 
jecting them  to  a  suitable  kind  of  stretching. 

So  for  instance,  in  a  method  proposed  by  Ernst 
in  the  year  1905  the  thread  spun  in  accordance 
with  the  viscose  method  had  already  been 
stretched  by  guiding  same,  between  the  bath  and 
the  winding  member,  over  glass  rods  of  circular 
cross  section  and  so  subjecting  the  thread  to  a 
gradually  increasing  tension.  Later  on  various 
methods  have  been  proposed  according  to  which 
this  stretching  is  carried  out  in  a  more  definite 
manner  for  instance  by  guiding  the  thread,  after 
leaving  the  precipitation  bath,  over  two  or  more 
rolls  rotating  one  after  another  with  always  in- 
creasing circumferential  velocity. 

When  carrying  out  the  above  mentioned 
methods  it  is  of  great  importance  that,  in  the 
moment  of  stretching,  the  thread  is  not  yet  in  its 
final  condition  but  in  a  plastic  state.  This  fea- 
ture has  particularly  been  mentioned  in  the  vari- 
ous Lilienfeld-Patents  according  to  which  strong 
sulphuric  acid  serves  as  plastifying  bath  in  which 
a  particularly  effective  stretching  may  be  car- 
ried out. 

The  further  development  in  the  field  of  ex- 
tremely strong  fibres  then  is  directed  to  the  fact 
that  the  stretching  is  no  longer  to  be  carried  out 
in  air  but  in  other  suitable  media.  So  for  in- 
stance in  the  viscose  field  various  methods  have 
become  known  according  to  which  the  thread  not 
yet  or  not  yet  completely  decomposed  to  cellulose 
hydrate  is  subjected  to  baths,  for  instance  hot 
water,  salt  solutions,  acids,  alkalines  or  organic 
reagents,  and  subjected  therein  to  a  stretching  as 
high  as  possible. 

The  common  feature  of  all  the  above  mentioned 
methods  is  the  fact  that  before  the  indicated 
special  stretching  measures  the  thread  being 
formed  is  already  strongly  stretched  in  the  spin- 
ning bath.  The  acceleration  of  the  thread  ef- 
fected in  the  spinning  bath  by  drawing  beyond 
the  discharge  velocity  of  the  viscose  or  coagulate 


is  characteristic  for  all  methods  from  the  very 
start  of  the  artificial  fibre  industry  until  to-day. 

Now,  it  is  a  well  known  fact  that  as  a  rule  with 
all  stretching  methods  mentioned  above  an  in- 

5  crease  of  the  strength  of  the  thread  is  accom- 
panied by  a  rather  strong,  undesired  reduction  of 
the  stretchability.  With  a  relatively  slight 
stretching  and  a  correspondingly  low  strength, 
therefore,  the  minimum  of  the  stretchability  ab- 

]0  solutely  necessary  for  useful  threads  of  fibres  is 
obtained  already.  A  further  increase  in  strength 
at  the  sacrifice  of  stretching  has  often  already 
lead  to  textiles  which,  it  is  true,  are  tear-proof 
but  have  not  stand  the  test. 

15  Now,  it  has  been  found  that  threads  of  special 
good  qualities  of  use  having  a  high  strength  and 
an  excellent  stretchability  are  obtained,  if  the 
viscose  is  spun  into  a  coagulatively  acting  pre- 
cipitation bath  then,  contrary  to  the  hitherto 

20  known  methods,  the  product  so  formed  is  guided 
through  the  coagulating  bath  with  the  same  speed 
with  which  is  was  introduced  into  the  same  and 
that,  moreover,  after  leaving  the  precipitation 
bath  is  subjected  to  a  stretching  for  instance  be- 

25  tween  rolls  in  suitable  media.  The  viscose,  with- 
out being  drawn  off  from  the  nozzle,  may  also 
be  pressed  into  the  precipitation  bath  and  the  co- 
agulate formed  is  collected  for  a  certain  time  in 
the  precipitation  bath  and  after  complete  coagula- 

30  tion  is  supplied  to  the  stretching  members.  In- 
stead of  rolls  any  other  stretching  device  may  be 
used. 

As  precipitation  bath  solutions  of  any  salt  co- 
agulatively acting  upon  viscose,  for  instance  am- 
35  monium  sulphate,  ammonium  chloride,  sulphate 
of  sodium,  sulphate  of  magnesium  and  so  on  may 
be  used  alone  or  in  combination  with  each  other, 
eventually  also  in  the  presence  of  small  amounts 
of  acids. 

40  As  bath  for  effecting  the  stretching  all  hitherto 
used  media  may  be  employed  and  the  stretching 
may  also  be  carried  out  in  gaseous  media.  The 
decomposition  of  the  product  to  cellulose  hydrate 
make  take  place  during  or  after  the  stretching 

45  operation  or  in  the  last  phase  or  state  of  the  latter. 
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The  movement  of  two  parts  connected  by  a 
hinge  is  a  rotating  motion  about  the  hinge  pin, 
which,  in  order  to  enaable  this  movement  to  take 
place,  must  be  situated  outside  the  two  parts  or 
at  least  very  near  their  juncture.  In  other  words 
it  is  impossible  to  fit  the  hinge  wings  into  the  two 
parts  because  such  an  arrangement  would  pro- 
duce a  contrast  between  the  two  parts  at  the 
moment  of  the  rotating  motion  and  accordingly 
the  opening  movement  would  not  be  able  to  take 
place. 

My  invention  relates  to  a  hinge  which  solves 
the  problem  of  pin's  invisibility  of  substituting 
the  simple  rotating  motion  of  the  two  parts  with 
another  movement  consisting  in  a  translating  and 
rotating  motion.  Said  motion  separates  the  two 
parts  during  the  opening,  thus  avoiding  that  con- 
trast which  would  render  the  opening  action 
impossible. 

Two  structures  for  carrying  out  my  invention 
are  disclosed  in  the  accompanying  drawings. 

Figs,  la  and  lb  show  the  diagrammatical  op- 
eration of  the  embodiment  for  opening  angles  up 
to  90°. 

Figs.  2a  and  2b  show  the  diagrammatical  op- 
eration of  the  embodiment  for  opening  angles  up 
to  180°. 

Fig.  3  shows  a  prospective  view  of  the  invisible 
hinge  for  opening  angles  up  to  90°. 

Fig.  4  shows  the  invisible  hinge  for  opening  an- 
gles up  to  90°  fitted  on  two  parts  to  be  hinged  and 
closed. 

Fig.  5  shows  the  invisible  hinge  for  opening  an- 
gles up  to  90°  fitted  on  the  two  parts  to  be  hinged 
and  opened. 

Fig.  6  shows  a  prospective  view  of  the  invisible 
hinge  for  opening  angles  up  to  180°. 

Fig.  7  shows  the  invisible  hinge  for  opening  an- 
gles up  to  180°  opened  and  fitted  on  two  parts  to 
be  hinged. 

Fig.  8  shows  the  invisible  hinge  fitted  on  two 
parts  to  be  hinged  and  closed. 

The  diagrammatical  operation  of  the  structure 
for  opening  angles  up  to  90°  is  that  of  an  articu- 
lated parallellogram  with  bars  exactly  dimen- 
sionated  in  their  length  and  two  of  them,  I  and  3 
(Figs,  la  and  lb)  are  connected  to  the  two  parts 
to  be  hinged. 

When  the  bars  assume  the  positions  as  in  Fig. 
la  the  hinge  is  opened  and  the  two  parts  to  be 
hinged  are  at  an  angle  of  90°;  when  the  part  con- 
nected to  bar  3  begins  its  shutting  movement,  the 


ends  M  and  N  of  bar  3  describe  the  slewing  paths 
m  and  n  in  the  directions  indicated  by  the  arrows, 
and  the  bars  of  the  articulated  parallelogram  as- 
sume the  position  shown  in  Fig.  lb  and  the  hinge 
is  closed  and  concealed  inside  the  two  parts. 

The  diagrammatical  operation  of  the  invisible 
hinge  for  opening  angles  up  to  180°  may  be  ob- 
tained matching  two  articulated  parallelograms 
as  shown  in  Figs.  2a  and  2b. 

The  invisible  hinge  for  opening  angle';  up  to  90c 
comprises  two  wings  1  and  2  (Fig.  3)  fitted  on  the 
two  parts  to  be  hinged  by  screws  3  which  pass 
through  holes  4  and  three  clips  5,  6  and  7  con- 
necting the  wings.  In  order  to  realise  the  move- 
ment of  the  articulated  parallelogram,  this  con- 
nection is  made  in  the  following  manner:  clips  5 
and  7  respectively  connect  the  upper  and  lower 
ends  of  side  AB  of  wing  (  to  the  upper  and  lower 
ends  of  side  EF  of  wing  2  by  means  of  pins  8,  9, 
1 0  and  I  < ;  clip  6  connects  the  middle  of  side  AB 
of  wing  1  to  the  middle  of  side  GH  of  wing  2  by 
means  of  pins  30  and  31.  Thus  it  is  possible  to 
realise  the  movement  of  an  articulated  parallelo- 
gram for  opening  angles  up  to  90°. 

The  diagrammatical  operation  of  the  invisible 
hinge  for  opening  angles  up  to  180°  is  that  of  two 
matched  articulated  parallelograms;  with  refer- 
ence to  Figs.  2a  and  2b,  one  may  see  the  move- 
ment of  part  a  relative  to  part  b:  points  M,  N 
30  and  O  describe  the  slewing  paths  m,  n  and  r  and 
take  up  the  positions  M',  N',  O'  on  part  SO,  and 
points  P  and  Q  describe  the  slewing  paths  p  and 
q  and  take  up  the  positions  P'  and  Q'  on  part  b 
and  thus  the  hinge  is  closed. 
35  The  invisible  hinge  for  opening  angles  up  to 
180°  according  to  my  invention  comprises  the  two 
wings  12  and  13  (Fig.  5)  fitted  on  the  two  parts 
to  be  hinged  by  screws  (4  which  pass  through 
holes  15,  and  clips  16  and  17  for  connecting  by 
40  means  of  ribs  18,  19,  20,  21,  22,  23,  24  and  25  of 
pins  26,  28,  27,  29,  32,  33  and  34,  the  wings  12 
and  13;  these  wings  are  case-like  in  shape  with 
a  flap  of  their  bottom  part  folded  inwards.  Pins 
26  and  27  lie  along  the  folding  Lne.  Another  con- 
45  nection  between  wings  and  ribs  is  afforded  by 
clips  35  and  35  hinged  on  one  side  to  pin  34  and 
on  the  other  respectively  to  pins  32  and  33. 

Thus  it  is  possible,  in  this  case,  to  realise  the 
movement  of  two  matched  articulated  parallel- 
ograms for  opening  angles  up  to  180°. 
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My  invention  relates  to  new  filaments,  fibers, 
foils,  films  and  the  like  and  more  particularly 
to  such  articles  made  from  high  molecular  weight 
paraffines. 

This  case  is  a  continuation-in-part  of  my  co-  5 
pending  application  Ser.  No.  341,183,  filed  June 
18,  1940,  which  is  directed  to  a  process  of  pre- 
paring artificial  fibers,  foils,  films  and  ribbons 
from  high  molecular  weight  paraffines  containing 
more  than  400  carbon  atoms  in  the  chain  and  10 
produced  from  coal  or  carbon  monoxide  by  hy- 
drogenation  under  a  pressure  of  150-200  atms. 

This  invention  has  for  an  object  the  provision 
of  fibers,  films  and  the  like  from  paraffines  pro- 
duced by  hydrogenation  under  a  low  pressure.  15 

Another  object  is  to  provide  fibers  and  the 
like  from  paraffines  produced  by  hydrogenation 
under  atmospheric  pressure. 

Further  objects  will  be  apparent  from  the  read- 
ing of  the  following  description.  20 

I  have  found  that  fibers,  films  and  the  like 
cannot  be  obtained  only  from  paraffines  produced 
by  pressure  hydrogenation  as  disclosed  in  my  co- 
pending application  mentioned  above,  but  also 
from  paraffines  prepared  according  to  "Fischer's  25 
Synthesis."  Compared  with  the  process  described 
in  the  co-pending  application  the  employment 
of  the  latter  paraffines  has  the  great  advantage 
that  products  with  straight  chains  are  mainly 
formed  which  are  very  suitable  for  the  intended  30 
use  in  question.  Especially  useful  are  hydrocar- 
bons containing  at  least  600  carbon  atoms,  and 
of  these  hydrocarbons  paraffines  with  more  than 
800  carbon  atoms  and  a  straight  chain  have 
highly  valuable  properties.  35 

It  is  therefore  of  advantage  to  carry  out  the 
synthesis  of  the  paraffines  in  such  a  manner 
that  as  many  hydrocarbons  with  very  high  mo- 
lecular weight  as  possible  are  produced.  It  is 
also  possible  to  obtain  such  paraffines  from  the  40 
mixture  of  the  hydrocarbons  prepared  by  the 
normal  pressure  process  or  to  extract  them  from 
the  contact  substance  after  the  synthesis  has 
been  carried  out  for  a  certain  time.  However,  the 
way  first  mentioned  above  is  the  most  favourable.  45 

It  has  been  found  that  "Fischer's  Synthesis" 
yields  a  high  percentage  of  the  desired  paraffines 
if  carried  out  at  a  low  temperature,  i.  e.  a  tem- 
perature which  is  lower  than  that  at  which  the 
catalyst  leads  to  formation  of  benzine  hydrocar-  50 
bons  as  characteristic  products  on  the  same  con- 
ditions apart  from  this.  Moreover,  it  is  advan- 
tageous if  the  amount  of  the  gas  mixture  upon 
which  the  contact  substance  acts  and  the  height 
of  the  catalyst  layer  are  relatively  small.  In  most  55 


cases  it  is  favourable  to  employ  catalysts  strongly 
pressed.  Furthermore  paraffines  suitable  for  the 
present  invention  are  prepared  if  a  greater 
amount  of  hydrogen  is  used  in  the  synthesis 
than  corresponds  to  a  ratio  of  CO:H2=l:2,  for 
instance  ratios  of  1:2.2  or  1:2.3  (or  more). 

The  reaction  may  be  carried  out  by  means  of 
catalysts  suitable  for  producing  paraffine  hydro- 
carbons according  to  "Fischer's  Synthesis."  Use- 
ful are  metals  of  the  eighth  group  of  the  pe- 
riodic classification,  especially  the  metals  of  the 
iron  group,  the  platinum  group  and  the  palladium 
group.  In  general  it  is  preferable  to  employ 
catalysts  containing  cobalt,  nickel  or  copper. 

The  synthesis  may  be  accomplished  by  passing 
the  reactants  either  in  gaseous  or  in  liquid  form 
through  the  contact  substances.  In  the  former 
case  it  is  generally  of  advantage  to  extract  the 
highest  molecular  weight  paraffines  after  a  cer- 
tain duration  of  action,  for  instance  by  boiling 
aromatic  hydrocarbons  such  as  tetrahydronaph- 
thalene.  It  is  also  possible  to  use  several  solvents 
together  or  one  after  another,  for  instance,  a 
mixture  of  benzene  and  toluene  or  first  benzene 
and  subsequently  xylene.  The  extraction  may 
also  be  carried  out  under  different  pressures. 
The  contact  substances  may,  for  instance,  be 
treated  with  benzene  under  atmospheric  pressure 
until  the  paraffines  have  ceased  to  dissolve.  The 
pressure  is  then  increased  to  10  atms.  and  the 
highest  molecular  weight  paraffines  are  subse- 
quently extracted  with  the  benzene  which  now 
possesses  a  higher  boiling  point. 

When  liquid  reactants  are  present,  a  fixed  cata- 
lyst may  be  used  upon  which  the  gas  and  the 
liquid  act  simultaneously.  When  catalysts  in 
suspended  form  are  used,  portions  of  the  result- 
ing products  may  be  separated  continuously  from 
the  circulation  in  order  to  obtain  the  desired 
paraffines  therefrom. 

It  is  important  to  prevent  the  temperature 
from  rising  too  rapidly  during  the  reaction.  For 
obtaining  suitable  paraffines  it  is  therefore  nec- 
essary to  lead  off  the  formed  heat  of  reaction 
as  fast  as  possible,  for  instance,  with  the  aid 
of  a  cooling  apparatus  which  is  directly  con- 
nected with  the  contact  chamber  and  in  which 
the  heat  of  reaction  serves  to  warm  or  evaporate 
liquids.  The  heat  may  also  be  removed  inside 
the  contact  chamber  by  cooling  the  oil.  Further- 
more the  temperature  may  be  decreased  by  in- 
tensely circulating  and  carrying  off  the  reaction 
gases  out  of  the  contact  chamber  and  cooling 
them  outside  it.  It  is  also  possible  to  obtain 
a  cooling  effect  by  wetting  the  catalysts  with 
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liquids  which  evaporate  when  heated.  Finally 
combinations  of  several  cooling  methods  are  ap- 
plicable. 

The  high  molecular  weight  hydrocarbons  may 
be  produced  in  one  or  several  stages.  Sometimes  5 
it  is  desirable  to  combine  the  synthesis  described 
above  with  other  manufacturing  processes,  for 
instance  a  process  of  making  benzine  or  gasolene. 
In  this  case  it  is  convenient  to  prepare  high 
molecular  weight  parafnnes  according  to  the  10 
present  invention  in  the  first  stage  and  benzine 
hydrocarbons  in  the  next  stages  from  the  gases 
exhausted  in  the  first  step. 

The  more  detailed  practice  of  the  invention  is ' 
illustrated  by  the  following  example,  wherein  13 
parts  given  are  by  volume.   There  are  of  course 
may  forms  of  the  invention  other  than  this 
specific  embodiment. 

The  contact  substance  (Co-AkCb-ZnO)  which 
is  arranged  in  the  contact  chamber  of  a  pipe  20 
furnace,  the  pipes  of  which  have  a  diameter  of 
15  mm.,  is  strongly  pressed  and  the  height  of  the 
catalyst  layer  is  1  m.   The  gas  mixture 

(CO:H2=l:2.3) 

25 

is  passed  through  the  contact  chamber  under  a 
pressure  of  11  atms.  and  a  velocity  of  60  parts 
of  gas  per  one  part  of  catalyst  for  one  hour  at 
180°  C.  The  synthesis  is  stopped  after  a  dura- 
tion of  action  of  43  hours,  whereupon  the  con-  30 
tact  substance  is  extracted  with  liquid  benzene 
at  boiling  temperature  under  atmospheric  pres- 
sure until  the  parafnnes  have  ceased  to  dissolve. 
The  pressure  is  then  raised  to  6  atms.  and  the 
extraction  continued.    Finally  the  extraction  is  35 


carried  out  under  11  atms.  When  these  extrac- 
tion procedures  are  finished,  the  gas  mixture  is 
again  passed  through  the  contact  chamber.  The 
parafnnes  extracted  under  11  atms.  melt  at  about 
133°  C.  This  modification  of  the  synthesis  yields 
10  grams  of  such  parafnnes  per  1  cbm.  of  gas 
mixture. 

The  parafnnes  thus  obtained  may  be  freed  from 
the  low  melting  constituents  by  fractional  ex- 
traction with  xylene.  The  resultant  paramne 
yields  valuable  fibers  on  spinning  from  melt. 
Especially  useful  is  the  process  disclosed  in  U.  S. 
patent  application  Ser.  No.  220,236,  filed  July  20, 
1938.  In  using  this  spinning  process  the  paraf- 
fine  is  cast  to  form  a  rod  (or  ribbon)  which  is 
then  brought  into  a  melting  room  electrically 
heated  and  closed  by  the  spinning  nozzle  having 
an  inside  diameter  of  0.03  mm.  The  rod  is  mol- 
ten near  the  nozzle  and  the  molten  paramne  is 
then  pressed  through  it  by  the  weight  of  the  rod 
itself.  The  extruded  filaments  as  they  are  col- 
lected may  be  transferred  without  a  loop  over 
two  drums,  the  second  of  which  is  driven  with 
a  speed  5  times  that  of  the  first  drum,  whereby 
the  filaments  are  stretched  and  thus  obtain  an 
extremely  high  strength. 

The  high  molecular  weight  paraffines  produced 
according  to  the  present  invention  are  worked 
up  in  the  manner  as  described  in  the  co-pendmg 
application  Ser.  No.  341,183  mentioned  above. 
The  filaments,  foils  and  films  made  from  these 
parafnnes  may  likewise  be  used  for  the  produc- 
tion of  textile  goods,  wrapping  materials,  pho- 
tographic films  and  the  like. 
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This  invention  relates  to  the  manufacture  of 
light  polarizing  elements  comprising  transparent 
media  in  which  light  polarizing  particles  are  dis- 
persed in  uniform  orientation. 

The  invention  particularly  deals  with  the  pro-  5 
duction  of  light  polarizing  foils  in  which  the  light 
polarizing  particles  dispersed  in  the  transparent 
medium  are  oriented  under  the  influence  of  me- 
chanical, electric  or  magnetic  forces. 

Light  polarizing  elements  of  this  type  have  10 
been  produced  up  to  now  by  dissolving  the  trans- 
parent media,  as  for  instance,  cellulose  deriva- 
tives in  which  the  polarizing  particles  are  to  be 
retained  in  suitable  solvents.  The  light  polariz- 
ing particles,  as  for  instance,  herapathite,  or  other  ]  ■"> 
double  fraction  and  dichroitic  substances,  were 
dispersed  in  these  solutions  and  the  liquid  com- 
pounds produced  in  this  manner  were  poured  by 
suitable  pouring  devices  upon  bases  of  the  re- 
quired type.   Uniform  orientation,  required  for  20 
the  polarization  of  light,  is  then  brought  about 
by  causing  mechanical,  electrical  or  magnetic 
forces  to  act  on  the  polarizing  particles  in  these 
liquid  compounds,  and  finally  the  liquid  com- 
pounds thus  treated  are  converted  into  solid  light  23 
polarizing  elements  by  evaporating  the  solvents. 

In  carrying  out  the  process  as  outlined  above, 
it  has  been  found  that  owing  to  the  evaporation 
of  the  solvents  during  the  complete  stage  of  ori- 
entation, strata  or  areal  portions  of  a  viscosity  30 
different  from  that  of  the  remainder  of  the  liquid 
may  be  produced  within  the  very  liquid  com- 
pounds containing  the  polarizing  particles.  These 
conditions  are  encountered  particularly  when  sol- 
vents of  high  volatility  are  employed.  33 

The  presence  of  layers  or  films  of  differential 
viscosity  exerts  an  influence  upon  the  orientation 
of  the  particles  owing  to  the  creation  of  shearing 
forces  within  the  liquid.  It  may  even  lead  to 
the  production  of  areas  filled  with  non-oriented  40 
particles  in  the  polarizing  bodies.  Such  areas 
containing  non-oriented  polarizing  particles,  oc- 
cur especially  whenever  pieces  of  these  surface 
films  tear  off  and  drop  directly  upon  the  pouring 
base.  45 

The  light  polarizing  elements  produced  while 
proper  orientation  of  the  particles  was  impeded 
through  the  formation  of  strata  or  films  of  dif- 
ferential viscosity  are  of  poorer  quality  and  lower 
commercial  value.  50 

It  has  been  discovered  that  the  formation  of 
these  films  or  the  formation  of  surface  layers  of 
differential  viscosity  in  the  liquid  carrier  mass 
of  light  polarizing  particles  may  be  avoided  dur- 
ing the  stage  of  orientation,  thereby  also  en-  55 


hancing  the  commercial  value  of  the  product,  by 
causing  the  orientation  of  the  light  polarizing 
particles  to  take  place  in  an  atmosphere  which 
has  been  enriched  or  is  permeated  by  vapors  of 
the  solvents  contained  in  the  liquid  carrier  or  of 
one  or  more  of  the  ingredients  of  the  same, — in 
which  case  then  a  formation  of  films  on  the  sur- 
face of  the  liquid  does  not  occur  and  areas  of 
differential  viscosity  are  not  formed. 

The  invention,  therefore,  deals  with  the  pro- 
duction of  light  polarizing  elements  from  carrier 
solutions  of  transparent  media  containing  light 
polarizing  particles  in  dispersion  and  in  which 
the  said  light  polarizing  particles  oriented  by 
mechanical,  electric  or  magnetic  forces,  the  pro- 
duction taking  place  in  an  atmosphere  which 
has  been  enriched  or  permeated  by  the  solvents 
contained  in  the  liquid  carrier,  or  by  one  or  more 
ingredients  of  said  solvents,  in  such  manner  that 
the  formation  of  surface  layers  or  films  of  dif- 
ferential viscosity  is  prevented  during  the  orien- 
tation. 

The  invention  also  includes  the  light  polarizing 
elements  themselves,  particularly  light  polarizing 
foils  produced  by  the  method  referred  to. 

This  method  of  production,  according  to  the 
invention,  furnishes  uniform,  contiguous  or  self- 
contained  light  polarizing  elements,  particularly 
foils  of  excellent  quality.  The  method  can  be 
performed  in  different  ways.  It  is  not  subject  to 
the  employment  of  any  particular  apparatus. 

For  instance,  the  pouring  machine  of  any  well 
known  or  desired  construction  may  be  provided, 
at  those  points  at  which  the  mechanical, 
electrical  or  magnetic  forces  causing  orienta- 
tion, become  effective,  with  open  chambers 
or  with  closed  chambers  surrounding  the 
transparent  liquid  carrier  mass  in  which  the 
polarizing  particles  are  dispersed.  These  cham- 
bers may  be  provided  with  means  for  inducing 
evaporation  of  the  solvents.  Loose  bulk  material 
of  large  surface  extent,  as  cotton  batting,  cellu- 
lose, kieselguhr  and  the  like,  or  even  chunks  or 
blocks  of  higher  porous  material  may  be  posi- 
tioned in  these  chambers  so  as  to  be  accessible 
to  penetration  by  the  liquid  carrier.  These  mate- 
rials are  then  saturated  with  the  solvents  or  with 
its  more  readily  volatile  ingredients  respectively. 
Care  must  be  taken,  however,  that  the  solvents 
or  ingredients  which  evaporate  are  continuously 
renewed  by  suitable  devices. 

A  further  example  of  carrying  cut  the  process 
includes  the  steps  of  conveying  gases,  as  air,  ni- 
trogen, carbon  dioxide  and  the  like,  charged  with 
the  solvent  vapors  over  the  fluids  while  the  ori- 
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entation  of  the  light  polarizing  particles  within 
these  liquid  carriers  takes  place.  The  conveyance 
of  these  gases  over  the  fluid  masses  advisably 
takes  place  at  the  temperature  of  the  latter. 

While  the  described  process  is  applicable  to  the 
production  of  various  light  polarizing  bodies, 
particularly  foils  it  has  been  proven  to  be  of 
especial  value  in  making  light  polarizing  bodies 
by  pouring  the  liquid  transparent  carrier  of  po- 
larizing particles  upon  a  base,  and  causing  the 
mass  leaving  the  pouring  slot  not  to  be  applied 
directly  to  the  pouring  base,  but  maintaining  the 
poured  liquid  in  free  suspension  over  a  rela- 
tively great  drop  between  the  pouring  point  and 
the  base,  before  applying  it  to  the  base. 


The  invention  is  not  restricted  to  the  examples 
indicated  solely  for  the  purpose  of  illustration. 
It  includes  all  methods  by  which  the  light  polariz- 
ing bodies  are  produced  from  transparent  solu- 

5  tions  of  media  containing  light  polarizing  par- 
ticles within  an  atmosphere  which  has  been 
charged  or  even  saturated  with  the  solvents  con- 
tained in  the  carrier  or  with  one  or  more  of  the 
ingredients  of  said  solvents  respectively,  the  en- 

10  tire  process  being  carried  out  in  such  manner 
that  the  formation  of  layers  or  films  of  differen- 
tial viscosity  is  prevented  on  the  surface  during 
the  orientation  process. 

KURT  MEYER. 
15  HANS  LAPP. 
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One  of  the  methods  proposed  for  extracting 
potassium  and  aluminium  from  leucites  and  sim- 
ilar minerals  comprises  dry-treating  the  mineral 
at  temperatures  from  1200°  C  to  1600°  C  in  the 
presence  of  limestone  or  other  calcium  salts;  the 
double  silicate  is  then  decomposed  giving  a  mix- 
ture of  insoluble  calcium  silicate  and  soluble  po- 
tassium aluminate,  which  may  be  separated  by 
lixiviation. 

However,  this  process  has  a  serious  drawback 
owing  to  the  fact  that  a  considerable  rate  of 
potassium  is  lost  by  volatilisation  during  the  heat 
treatment,  so  that  rather  low  yields  are  ob- 
tained. Trials  have  been  made  with  a  view  of 
recovering  the  potassium  volatilised,  and  also  of 
reducing  the  temperature  necessary  to  decom- 
pose the  double  silicate  (e.g.  by  subjecting  the 
mineral  to  forced  grinding) ;  but  these  steps  have 
not  been  successful.  A  certain  advantage  may  be 
obtained  by  subjecting  the  mixture  to  thermal 
treatment  in  form  of  cakes  previously  prepared 
by  dry-pressing,  but  even  in  this  way  the  losses 
are  still  almost  considerable. 

I  have  now  found  that  the  volatilisation  of 
K2O  depends  at  equal  temperatures  upon  the 


amount  of  burned  gases  circulating  in  the  furnace 
in  which  the  thermal  treatment  is  carried  out, 
as  each  temperature  corresponds  logically  to  a 
certain  K20-vapour  tension.  Consequently,  to 
3  reduce  potash  losses  to  a  minimum,  thermal 
treatment  should  be  advantageously  carried  out 
in  muffle  furnaces,  as  in  these  furnaces  heatment 
is  indirect. 

This  method  requires  however  considerable  fuel 
10  consumption  and  encounters  serious  difficulties 
in  design,  in  view  of  the  high  temperatures  the 
material  must  reach. 

I  have  therefore  projected  a  tunnel  furnace 
with  heated  wall  space;  in  this  way  and  keeping 
]  .5  the  space  temperature  equal  to  the  internal  tem- 
perature, the  heat  transmission  outside  is  reduced 
to  a  minimum,  so  that  the  amount  of  hot  com- 
bustion gases  to  be  sent  into  the  furnace  is  nearer 
to  the  theoretical  amount  and  the  least  neces- 
20  sary. 

When  operating  as  outlined  above  it  is  possible 
to  reduce  considerably  the  losses  in  potassium  and 
reach  yields  of  the  order  of  90%  and  even  more. 

GIACOMO  FAUSER. 
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Various  processes  are  already  known  for  manu- 
facturing pressed  slabs  of  wooden  material  as 
follows:  for  instance  chopped  wood,  sawdust  or 
wooden  chips,  if  necessary  with  simultaneous  use 
of  similar  materials  and  addition  of  a  binding 
agent,  are  placed,  according  to  the  thickness  and 
size  desired  of  the  slabs,  between  press  plates 
provided  with  a  frame  or  not  and  then  pressed. 

Said  manufacture  of  pressed  plates  has,  how- 
ever, the  drawback  that  the  material  can  only 
difficultly  be  distributed  in  a  uniform  manner 
whereby  it  may  be  possible  that  on  pressing  a 
slab  of  an  irregular  thickness  or  density  is  pro- 
duced. Particularly  it  often  happens  that  with- 
in the  press  material  hollow  spaces  are  formed 
by  which,  as  is  natural,  the  strength  of  the  slab 
is  reduced.  Furthermore  plates  of  an  irregular 
density  may  show  an  irregular  distribution  of 
the  percentage  of  moisture;  stresses  within  the 
slab  and  the  slab  becoming  warped  in  conse- 
quence thereof  are  due  to  the  afore-named  fact. 

The  present  invention  has  for  its  object  a 
process  of  manufacturing  pressed  slabs  of  wooden 
material  according  to  which  the  afore-said  draw- 
backs of  the  known  processes  are  avoided.  The 
process  resides  in  the  following:  instead  of  di- 
rectly pressing  the  chopped  material,  preferably 
coarsely  chopped  wood,  such  as  coarse  shavings 
or  chopping  waste,  if  desired  in  admixture  with 
similar  materials,  e.  g.  straw,  cobs  of  maize  or 
Indian  corn  stalks,  vulcan  fibre  and  so  on,  and 
a  binding  agent  to  plates  of  a  thickness  ready  for 
use,  it  is  first  pressed  to  essentially  thicker  pieces, 
such  as  logs  or  beams  which  are  then  separated 
so  as  to  form  slabs  of  the  desired  thickness.  On 
pressing  the  chopped  material  which  is  suitably 
performed  in  a  mould  corresponding  to  the  de- 
sired dimension  of  the  log  or  beam,  the  material 
and  the  binding  agent  which  has,  if  required, 
been  added  are  readily  distributed  in  a  regular 
manner  by  suitable  means,  for  instance  by  agi- 
tating the  mould,  perhaps  by  means  of  a  special 
shaking  device. 

The  separating  of  the  logs  or  beams  simultane- 
ously allows  of  testing  the  surface  resistance  of 


the  individual  slabs  obtained;  slabs  which  resist 
the  mechanical  stress  of  separation  also  guaran- 
tee a  satisfactory  resistance  in  the  further  course 
of  their  treatment.   The  slabs  manufactured  ac- 

5  cording  to  the  hitherto  known  processes  may, 
however,  show  drawbacks  which  without  the  same 
or  a  similarly  strong  strain  are  not  recognizable 
before  the  further  treatment. 
For  some  purposes  it  is  advisable  to  glue  two  or 

10  several  logs  or  beams  with  one  another  and  then 
to  separate  them  preferably  perpendicular  to  the 
straight-glued  joint. 

As  binding  agents  there  are  suitable  all  the 
binding  agents  useful  in  the  treatment  of  wood, 

15  particularly  the  glues  of  artificial  resins,  such  as 
urea  formaldehyde  glueo  r  phenol  formaldehyde 
glue,  glues  on  the  base  of  polyvinyl  compounds, 
furthermore  glues  made  of  animal  or  vegetable 
products,  such  as  bone-glue,  glue  from  hides, 

20  from  leather  waste,  casein  glue,  blood  albumen 
gliie,  starch  or  vegetable  albumen. 

The  plates  manufactured  according  to  the 
process  of  the  present  invention  are  especially 
suitable  among  others  as  intermediate  layers  for 

25  slabs. 

The  following  example  illustrates  the  inven- 
tion, the  parts  being  by  weight: 

A  mixture  consisting  of  95  parts  of  an  aqueous 
solution  of  65  per  cent  strength  of  a  condensa- 

'M>  tion  product  of  urea  and  formaldehyde,  1  part 
of  ammonium  chloride  and  4  parts  of  urea  is 
added  to  1,000  parts  of  wooden  chips.  The  whole 
is  thoroughly  mixed  and  the  mixture  is  then 
poured  into  a  press  mould  of  a  length  of  2  me- 

35  ters,  a  breadth  of  1  meter  and  a  height  of  1 
meter  and  pressed  for  6  hours  at  20°  C.  The 
pressing  then  possesses  a  sufficient  resistance  so 
that  it  may  be  removed  from  the  mould.  After  a 
subsequent  storage  for  24  hours  the  logs  obtained 

40  may  be  separated  by  sawing  to  plates  having  for 
instance  a  thickness  of  2  cm;  they  are  especially 
suitable  as  slabs. 

RICHARD  SCHWEIZER. 
ADOLF  MENGER. 
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The  present  invention  relates  to  waterproof 
life-saving  suits,  adapted  to  be  drawn  on  outside 
the  usual  clothes,  and  has  mainly  for  its  object  to 
provide  a  life-saving  suit,  which  is  simple  and  ef- 
fective and  easily  can  be  taken  on  and  off.  .5 

The  main  characteristic  feature  of  the  inven- 
tion is,  that  the  waterproof  cloth  of  the  suit,  con- 
sisting for  instance  of  gutta-percha,  caoutchouc 
tissue,  impregnated  poplin  or  the  like,  is  thin  and 
flexible  in  such  a  degree,  that  the  suit  does  not  10 
prevent  ones  movements  worth  mentioning,  for 
the  purpose  that  the  suit  also  may  be  used  as  a 
working  dress  as  well  as  a  life-saving  suit.  Fur- 
ther features  of  the  invention  will  appear  from 
the  following  description  of  an  embodiment  of  15 
the  device. 

In  order  to  describe  clearly  my  invention  I  v/ill 
refer  to  the  accompanying  diagrammatical  draw- 
ing, wherein: — 

Figure  1  shows  the  suit  rolled  down  before  the  20 
drawing  on  and  at  a  somewhat  larger  scale  than 
the  remaining  Figures. 

Figure  2  shows  a  side  view  of  the  suit  after  the 
drawing  on  but  before  the  closing  of  the  top  open- 
ing, and  25 

Figure  3  shows  the  same  after  the  closing. 

Figure  4  shows  a  front  view  of  the  suit  after 
the  closing. 

Figures  5  and  6  illustrate  a  manner  of  making  a 
wristband.  "<-> 

Figure  7  shows  another  construction  of  the 
wristband. 

The  suit  consists  of  waterproof  cloth,  which  is 
thin  and  flexible  in  such  a  degree,  that  the  suit 
does  not  prevent  ones  movements  worth  men-  85 
tioning.  According  to  the  invention  the  suit 
therefore  is  fit  for  use  as  a  working  dress  as  well 
as  a  life-saving  suit.  When  a  ship  is  travelling 
through  a  danger  zone  the  crew  as  well  as  the 
passengers  may  have  the  suit  on  all  the  time,  the  40 
suit  not  causing  any  drawbacks  during  the  work 
or  other  occupation.  The  thin  and  flexible  cloth 
also  has  the  advantage,  that  the  suit  can  be 
drawn  on  as  quickly  and  easily  as  ordinary 
clothes.  The  cloth  may  consist  of  gutta-percha,  45 
caoutchouc  tissue,  impregnated  poplm  or  the  like, 
the  thickness  of  which  preferably  being  below  1 
mm.  The  suit  eventually  may  be  impregnated 
after  being  sewed  together. 

The  suit  consists  of  a  wide,  bag-shaped  part  I  ">o 
made  in  one  piece  with  the  trousers  2.  The 
trousers  either  may  be  closed  at  the  lower  ends 
and  provided  with  widenings  for  the  feet  or  they 
may  be  tightly  attached  to  rubber-boots  3  or 
eventually  galoches  as  shown  on  the  drawing.  In  55 


order  to  prevent  the  feet  from  floating  to  the 
surface  when  the  user  of  the  life-saving  suit  is 
lying  in  the  water,  the  soles  4  of  the  boots  may  be 
heavy,  for  instance  consisting  of  lead  or  the  like, 
or  leaden  insoles  may  be  used.  Each  side  of  the 
bag  I  are  provided  with  raglan  sleeves  5  attached 
by  means  of  the  seams  15.  These  sleeves  may  be 
provided  with  watertight  wristbands  as  described 
below. 

The  suit  is  sewed  together  in  a  very  simple 
manner,  the  suit  only  being  provided,  with  one 
seam  14  on  the  adjacent  sides  of  the  pair  of 
trousers,  one  seam  IS  on  the  front  side  from  the 
fork  up  to  the  chin  and  eventually  a  seam  on  the 
back  side  from  the  fork  to  the  top  of  the  suit. 
The  latter,  however,  may  be  dispensed  with  if  the 
cloth  has  a  sufficiently  great  breadth.  The  seams 
may  be  covered  by  rubber  bands  or  the  like.  The 
parts  of  the  suit  eventually  also  may  be  pasted 
together. 

Apart  from  the  sleeves  the  suit  is  quite  closed 
except  at  the  top  of  the  bag  I ,  which  is  provided 
with  a  wide  opening  19  as  shown  in  Figure  2. 
Through  this  opening  the  user  steps  in  when  the 
suit  is  to  be  drawn  on.  The  suit  has  such  a  width, 
that  it  when  not  in  use  may  be  rolled  down  and 
placed  on  the  outside  of  the  boots  3  as  shewn  in 
Figure  1.  In  this  position  the  suit  quickly  and 
easily  may  be  drawn  on,  the  user  putting  the  feet 
into  the  boots  and  then  drawing  the  suit  upwards 
to  the  position  shown  in  Figure  2.  As  shown  the 
suit  may  be  provided  with  a  hood  6  attached  to 
the  back  part  of  the  edge  of  the  opening  !  S.  The 
hood  may  be  sewed  or  pasted  to  the  suit  or  may 
also  be  made  in  one  piece  with  the  stut. 

The  edge  of  the  front  part  of  the  opening  19 
situated  in  front  of  the  hood  is  provided  with 
holes  or  eyes  7  placed  at  suitable  distances  from 
each  other.  A  draw-string  8  is  provided  going 
through  said  eyes,  the  ends  of  the  draw-string 
hanging  down  on  the  front  side  of  the  suit,  while 
the  middle  part  8  of  the  string  is  running  along 
the  back  side  of  the  hood  6  and  being  guided  in 
one  or  more  loops  9  or  the  like  attached  to  the 
hood.  The  edge  2C  of  the  hoc-d  may  be  provided 
with  a  tightening  elastic  band  adapted  to  press 
the  hood  edge  watertight  •-gainst  the  head.  Such 
an  elastic  band,  however,  is  not  necessary. 

When  the  suit  is  drawn  on  as  shown  in  Figure 
2  the  opening  1 9  is  closed  by  pulling  the  ends  of 
the  draw-string  8,  the  opening  thereby  being  con- 
tracted round  the  neck  as  shown  in  Figures  3 
and  4.  The  edge  of  the  opening  19  thereby  is 
forming  folds  or  corrugations  i  I ,  which  owing  to 
the  pull  in  the  draw-string  is  pressed  against  each 
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other  and  against  the  neck  at  the  same  time  as 
the  edge  20  of  the  hood  is  pressed  against  the 
head.  Practical  tests  have  proved,  that  by  this 
device  a  watertight  closing  of  the  suit  is  obtained. 
When  the  suit  is  closed  the  draw-string  is  se- 
cured by  means  of  a  knot  or  an  automatical  lock- 
ing device  attached  to  the  string.  If  desired,  the 
draw-string  may  be  placed  in  eyes  along  the  edge 
20  of  the  hood  instead  of  running  on  the  back 
side  of  the  hood. 

The  hood  if  desired  may  be  dispensed  with.  In 
this  case  the  eyes  and  draw-string  are  placed 
along  the  entire  length  of  the  edge  of  the  opening 
!9,  which  is  being  contracted  by  pulling  the 
string. 

The  suit  is  made  relatively  wide,  thereby  in 
closed  position  containing  a  quantity  of  air  caus- 
ing a  sufficient  buoyancy.  It  is,  however,  im- 
portant that  the  suit  may  be  contracted  round 
the  waist  and  therefore  it  is  provided  a  waist- 
belt  1 0  attached  to  the  suit  at  one  or  more  points 
or  slidably  mounted  in  loops  or  the  like  attached 
to  the  suit.  The  suit  also  may  be  provided  with 
a  strong  belt  or  reinforcement  1 1  placed  outside 
or  inside  the  suit  just  below  the  sleeves.  To  this 
belt,  which  may  have  a  relative  great  breadth, 
is  secured  a  strong  strap  or  the  like  provided 
with  a  suitable  hook  12',  by  means  of  which  it 
is  possible  to  hook  oneself  to  a  life-raft  or  the 
like  or  to  other  shipwrecked  persons.  The  belt 
1 1  if  desired  may  be  provided  with  more  straps  or 
the  like  or  other  life-saving  devices. 

The  suit  also  may  be  provided  with  shoulder- 
straps  or  the  like,  but  this  has  proved  unneces- 
sary. 

If  desired,  the  suit  may  be  provided  with  one 
or  more  floaters  for  instance  filled  with  kapok, 
reindeers  hair  or  other  suitable  material.  As 
floaters  also  rubber  cushions  or  tubes  may  be 
used,  which  may  be  filled  with  air.  The  floaters 
may  have  a  relative  small  thickness  and  a  great 
area  and  may  be  permanently  secured  to  the 
outer  or  inner  side  of  the  suit.  The  floaters  also 
may  consist  for  instance  of  rubber  cushions  filled 
with  kapok  or  the  like.  These  cushions  are 
placed  in  pockets  12  inside  or  outside  the  suit 
when  the  suit  is  to  be  used  for  life-saving.  When 
the  suit  is  used  as  a  working  dress  the  cushions 
may  be  removed. 

The  pockets  12,  which  may  be  placed  any- 
where on  the  suit  in  a  suitable  number  and  may 
have  any  suitable  shapes  and  dimensions,  also 
may  be  used  for  keeping  small  quantities  of  food, 
a  knife,  an  electrical  pocket  lantern,  a  whistle,  a 
compass,  fire-works  and  other  equipments. 

A  floater  shaped  as  a  tube  filled  with  kapok 
or  air  also  may  be  used,  said  tube  being  placed 
round  the  body.  When  the  user  of  the  suit  while 
at  work  wants  to  have  the  upper  part  of  the  body 
free,  the  suit  may  be  roiled  down  about  said  tube 
for  instance  to  the  waist.  The  suit  in  this  case 
so  to  say  looks  like  rubber  trousers  or  wading 
trousers,  and  the  suit  very  quickly  can  be  rolled 
upwards  and  used  as  a  life-saving  suit  when  it 
Is  necessary  to  jump  in  the  water.  The  floater 
tube,  however,  is  not  shown  on  the  drawing. 

Instead  of  the  floater  being  combined  with  the 
suit,  of  course  a  life  belt  or  a  life-saving  jacket 
already  at  hand  may  be  used  outside  or  inside 
the  suit. 

As  above  mentioned  the  sleeves  of  the  suit  at 
the  wrists  may  be  provided  with  elastical  wrist- 


bands fitting  water-tightly  round  the  wrists. 
Such  a  wristband  may  consist  of  an  elastical 
rubber  strip  of  a  suitable  breadth  sewn  or  passed 
to  the  sleeve  wrist.  According  to  Figures  5  and  6 
5  the  wristbands  may  be  produced  in  that  manner, 
that  the  sleeve  is  reversed  (Figure  5)  and  the 
sleeve  wrist  IS  is  drawn  over  a  mould  19',  which 
for  instance  may  be  cylindrical.  Then  the  elas- 
tic band  17  is  pasted  to  the  sleeve  after  being 
somewhat  stretched,  the  band  being  suitably 
placed  in  such  a  position,  that  the  band  edge 
projects  somewhat  outside  the  sleeve  ed,;r 
When  the  elastic  band  is  attached  the  mouH  tp*' 
is  removed,  whereby  the  band  and  conseqv^itly 

15  also  the  sleeve  opening  is  being  contracted  some- 
what. Then  the  sleeve  again  is  reversed  (Figure 
6),  and  it  will  be  seen,  that  the  outer  side  of  the 
sleeve  wrist  owing  to  the  said  contraction  in  be- 
ing folded  as  indicated  by  18,  the  folds  making 

20  an  expansion  of  the  sleeve  wrist  possible  when 
the  hand  is  forced  through  the  sleeve  opening. 

As  shown  in  Figure  7  a  watertight  closing  of 
the  sleeve  opening  also  may  be  obtained  by  at- 
taching a  thin,  flexible  and  elastic  caoutchouc 

25  tissue  22  to  the  edge  of  the  sleeve  opening.  The 
caoutchouc  tissue  is  provided  with  a  central  hole 
23,  through  which  the  hand  is  forced  when  the 
suit  is  being  drawn  on,  the  diameter  of  the  hole 
being  somewhat  smaller  than  that  of  the  wrist. 

30  In  order  to  obtain  an  absolute  watertight  clos- 
ing of  the  sleeve  an  additional  inner  sleeve  24 
may  be  provided,  the  opening  of  which  being 
closed  by  a  flexible  and  elastic  watertight  tissue 
25  with  a  central  hole  26  for  the  arm.    As  shown 

35  the  tissues  22  and  25  are  situated  at  some  dis- 
tance from  each  other. 

If  desired,  detachable  mittens  or  gloves  pro- 
vided with  an  elastic  wrist  edge  may  be  used  in 
combination  with  the  suit.   The  mittens  or 

40  gloves  eventually  may  be  permanently  secured  to 
the  suit. 

The  different  details  of  the  suit,  however,  may 
be  varied  in  different  manners.  If  desired,  for 
instance  eyes  and  draw-string  may  be  dispensed 

45  with,  and  in  this  case  the  closing  of  the  suit  is 
obtained  thereby,  that  the  edge  of  the  upper 
opening  is  placed  round  the  head  and  the  neck 
and  is  secured  by  means  of  hooks,  bands  or  the 
like.   In  order  to  secure  a  watertight  closing 

50  the  edge  of  the  opening  may  be  provided  with 
an  elastic  band.  If  closing  of  the  suit  by  means 
of  a  sliding  lock  is  desired,  a  tab  of  elastic  or  non- 
elastic  material  must  be  provided  behind  the  slid- 
ing lock.   The  tab  must  have  a  breadth  sufficient 

55  to  allow  the  bag  I  to  expand  to  its  normal  width. 
Tests  have  prooved,  that  it  is  possible  to  a 
person  to  eat  when  lying  in  the  water.  To  ob- 
tain this  the  upper  opening  must  be  contracted 
tightly  close  behind  the  nose,  so  that  the  mouth 

60  is  situated  below  the  edge  of  the  opening.  When 
the  person  is  going  to  eat  one  or  both  arms  are 
drawn  out  of  the  sleeve  or  sleeves  respectively, 
the  sleeve  opening  being  closed  by  a  plug  or  a 
clip.   Then  it  is  possible  to  put  the  hand  and 

65  hands  respectively  in  the  pockets  of  the  clothes 
inside  the  suit  or  in  the  inner  pockets  of  the 
suit. 

It  is  also  stated,  that  when  the  suit  as  described 
is  used  it  is  possible  to  keep  the  body  warm  dur- 
70  ing  a  long  time  even  if  the  shipwrecked  person 
is  lying  in  icy-cold  water. 
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In  order  to  obtain  in  multi -spindle  automatic  of  the  stayings  and  can  be  adjusted  or  secured 

lathes  with  feeding  spindle-drum  having  high  in  different  position,  or  the  hollow  bodies  may  be 

output  also  a  great  accuracy  of  the  works,  it  is  made  useful  for  the  longitudinal  shifting  of  the 

necessaiy,  that  the  machine  body  accommodating  longitudinal  and  transverse  carriages,  according 

the  gear  elements  and  tools  forms  a  rigid  unit   3  to  the  work  to  be  carried  out. 

completely  protecting  and  absolutely  unsensitive  An  embodiment  of  the  invention  is  illustrated 

against  giving  way  also  of  the  upper  works.  With  by  way  of  example  in  the  accompanying  drawings, 

this  object  in  view  it  has  already  been  proposed,  in  which 

to  construct  the  machine  body  as  frame,  in  that  Fig.  1  shows  a  four-spindle  automatic  lathe  in 

the  gap  between  the  upper  works  is  bridged  ou  10  front  elevation  with  fixed  tool  carrier  for  the  tools 

their  upper  parts  by  beam  or  frame  stays  and  moved  in  longitudinal  direction  and  with  station- 

the  longitudinal  carriage  and  feeding  gear  ele-  ary  bracket  for  the  transverse  carriage, 

ments  are  mounted  on  these  staying  elements.  Fig.  2  is  a  cross-section  on  line  II — II  of  Fig.  1, 

The  known  propositions  are,  however,  accom-  Fig.  3  shows  the  automatic  lathe  in  front  ele- 

panied  by  the  inconvenience,  that  the  connecting  15  vation  viewed  from  the  right  hand  side  of  Fig.  1, 

beam  seriously  impairs  for  eye  and  hand  the  re-  and 

maining  free  space  between  the  upper  works,  that  Fig.  4  shows  the  four-spindle  automatic  lathe, 
is  impairs  especially  in  multi-spindle  automatic  but  with  longitudinal  or  transverse  carriage  ar- 
lathes  of  small  and  deep  construction  the  clear-  ranged  on  the  staying  bodies  so  that  the  carriages 
ness  of  arrangement  of  the  shavings  room  inside  20  can  be  moved  in  longitudinal  direction, 
the  machine  body.  In  Figs.  1  to  3  designates  I  the  lower  bed  part, 
If,  however,  according  to  the  invention  the  2  the  left  hand  and  3  the  right  hand  box-shaped 
staying  between  the  upper  works  is  constructed  upper  work,  50  the  driving  engine  mounted  on  the 
of  several  parts,  for  instance  as  a  pair  of  hollow  left  hand  box-shaped  upper  work  2,  6  the  spindle- 
bodies  of  preferably  cylindrical  cross-section  ar-  25  drum  which  is  mounted  in  the  upper  work  2  and 
ranged  below  and  at  the  side  of  the  spindle  drum,  progressively  moves  from  one  operating  position 
and  if  their  ends  are  connected,  for  instance  by  into  the  other,  said  spindle-drum  carrying  ac- 
inserting  the  same,  with  the  inwardly  directed  cording  to  Fig.  1  four  revolving  working  spindles 
front  faces  of  the  corresponding  upper  work  7;  two  cylindrical,  hollow  staying  bodies  4  and  5 
boxes,  the  above  mentioned  inconveniences  are  ca  are  arranged  below  and  at  the  side  of  the  spindle- 
avoided,  and  such  a  staying  of  or  connection  be-  drum  6  and  effect  spar-like  a  rigid  connection 
tween  the  upper  works  of  the  machine  body  can  between  the  upper  works  2  and  3,  the  ends  of 
besides  be  produced  very  accurately  and  there-  these  staying  bodies  being  detachably  fixed  in  the 
fore  very  easily  and  economically.  Especially  the  corresponding  inward  front  walls  of  the  upper 
upper  zone  of  the  shavings  room  is  thereby  not  35  works.  The  tool  carrier  8  rests  on  the  staying 
impeded  in  the  least  by  the  staying  spars  for  the  bodies  4  and  5  and  can  be  secured  in  position  on 
adjusting  of  the  tools,  and  the  advantage  is  even  these  staying  bodies  by  means  of  clamping  screws 
obtained  that  movements  from  one  upper  work  9.  10  and  II  designate  two  supporting  brackets 
to  the  other  can  be  brought  about  by  the  hollow  carrying  the  tranverse  carriges  12  and  13,  the 
bodies.  These  moving  elements,  whether  they  40  staying  bodies  extending  through  the  upper  part 
are  of  mechanical  type  or  hydraulic  type,  are  en  of  these  brackets  1 0  and  1 1 ,  whereas  the  lower 
closed  capsule-like  by  the  staying  bodies  and  thus  parts  of  these  brackets  are  fixed  by  means  of 
protected  against  the  fall  of  shavings,  and  they  screws  14,  if  desired  with  interposition  of  a  spac- 
enable  the  transmission  of  gear  branches  without  ing  plate  not  shown  and  which  may  be  of  any 
complicated  and  expensive  leading  off  from  the  45  desired  thickness,  on  the  front  wall  of  the  box- 
most  favorable  point  to  other  points  with  exclu-  shaped  upper  work  2,  said  front  wall  facing  the 
sion  of  any  disturbing  impairing  for  the  survey-  bracket. 

ing  of  the  operation.  The  transverse  carriages  12,  13  are  driven  in 

The  arrangement  according  to  the  invention  known  manner  by  worm  drives  15  through  the 

makes  it  further  possible,  to  utilize  the  staying  50  intermediary  of  cam  shaft  1 6,  cam  disc  1 7  and  a 

bodies  for  the  good  mounting  and  guiding  of  ma-  lever  18  hingedly  mounted  in  the  bracket  10  or  1 1 

chine  elements  necessary  for  the  service,  for  in-  respectively,  the  other  ends  of  said  lever  engaging 

stance  of  the  tool  carriers  for  the  longitudinally  on  the  corresponding  transverse  carriage  12  or 

moved  tools,  and  the  supporting  bracket  for  the  13.   The  feed  drive  of  the  tool  axles  19,  20,  21,  22 

transverse  carriage  can  be  accommodated  by  one  55  extending  through  the  tool  carrier  8  is  effected 
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for  instance  from  the  front-side  staying  body  4 
by  means  of  a  shaft  24  extending  through  this 
staying  body  and  by  means  of  the  toothed  wheel 
23  mounted  on  this  shaft,  through  the  interme- 
diary of  a  worm  drive  25,  a  cam  shaft  26,  cams  5 
27  fixed  on  this  shaft  26  and  by  four  levers  28  to 
30  oscillating  each  one  about  the  fixed  axle  29, 
by  four  other  lever  rods  31  hingedly  connected 
with  the  four  levers  28  to  30,  each  of  these  lever 
rods  being  hingedly  connected  with  the  corre-  10 
sponding  end  of  the  tool  axles  19,20,21,22.  One 
of  the  tool  axles,  in  the  example  shown  the  axle 
designated  by  2i,  has  to  serve  as  rapid  boring 
spindle  and  therefore  must  carry  out  a  revolving 
movement  besides  its  shifting  movement  in  Ion-  15 
gitudinal  direction.  This  is  effected  from  the 
staying  body  5  which  is  the  rear  one  relative  to 
the  upper  work  of  the  machine  by  the  shaft  32 
extending  in  longitudinal  direction  through  the 
staying  body  5  and  through  the  intermediary  of  20 
toothed  wheels  33,  34  and  35,  as  shown  in  Fig.  3. 

If  the  tool  carrier  8,  as  shown  in  Fig.  4,  as  tool 
carriage  36,  has  to  be  equipped  with  clamped-in 


tools,  not  shown,  and  if  longitudinal  shifting 
movements  have  to  be  imparted  to  the  same,  the 
staying  bodies  4  and  5  serve  as  sliding  guides  for 
the  carriage  36.  The  drive  is  then  effected  by  a 
spur  wheel  37  keyed  on  the  end  of  a  shaft  38 
extending  through  the  longitudinal  channel  of 
the  staying  body  and  by  a  spur  wheel  39  fixed  on 
the  other  end  of  the  shaft  and  meshing  with  spur 
wheels  40,  41  through  the  intermediary  of  a  cam 
disc  42  keyed  on  the  shaft  of  the  spur  wheel  41  by 
an  arm  43.  mounted  on  the  longitudinal  carriage 
38  and  carrying  a  cam  engaging  in  the  curved 
groove  of  drum  42. 

In  a  similar  manner  the  staying  body  4  may  be 
utilized  as  sliding  carrier  for  shifting  the  sup- 
porting bracket  44  in  longitudinal  direction,  as 
shown  in  Fig.  4,  in  cooperation  with  a  shaft  45 
extending  through  the  bracket  stays,  the  drive 
being  then  effected  by  a  worm  gear  48,  a  cam 
drum  47  and  a  shifting  arm  48  mounted  on  the 
bracket  44  and  having  a  cam  engaging  in  the 
groove  of  the  cam  drum. 

ERWIN  KOHRING. 
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In  order  to  utilize  as  many  sidedly  as  pos- 
sible the  working  possibilities  of  multi-spindle 
automatic  lathes  with  feeding  spindle  drum  and 
to  consequently  increase  also  the  range  of  ac- 
tion and  the  efficiency  of  such  machines,  it  has  5 
been  proposed  to  provide  for  carrying  out  slit- 
cutting,  boring,  screw-thread  cutting  and  similar 
proceedings  additional  tools  for  the  last  men- 
tioned operations  at  the  side  or  below  the  work 
spindle.  Disturbances  in  the  course  of  the  pro-  10 
ceedings  for  the  finishing  may,  however,  easily 
occur  and  influence  the  accuracy  of  the  working 
owing  to  the  fact  that  the  additional  tool  car- 
riers and  the  gripper  which  conveys  the  semi- 
finished works  to  the  tools  are  located  more  or  15 
less  within  the  space  for  collecting  the  shavings. 
Auxiliary  means  or  upper  works  are  further  often 
required  heretofore,  which  are  far  projecting  and 
have  to  be  brought  from  distant  points  and  which 
hinder  the  work  of  the  attendant,  especially  when  20 
placing  in  the  work. 

If,  however,  according  to  the  invention  a  suit- 
able surface  preferably  on  or  on  the  top  of  the 
casing  which  encloses  the  spindle  drum  a  suitable 
surface  is  provided  on  which  the  additional  tools  25 
for  carrying  out  the  final  work  are  mounted,  the 
tools  in  question  and  their  driving  elements  can 
be  absolutely  removed  from  the  space  through 
which  the  shavings  drop,  so  that  the  above  men- 
tioned inconveniences  do  not  occur,  the  less  so  30 
as  the  space  at  disposal  can  be  so  great  that  the 
attending  workman  cannot  be  hindered  by  the 
additional  arrangements.   The  above  mentioned 
idea  permits  also  of  mounting  the  gripper  near 
or  preferably  above  a  work-spindle  position  which  35 
is  on  the  top  and  destined  for  the  last  operation, 
so  that  without  impeding  of  the  gripper  the  works 
which  have  been  cut  off  or  which  have  to  be  fed 
to  the  desired  tool  can  be  deposited  by  the  grip- 
per in  upward  direction  outside  the  range  of  the  40 
drop  of  shavings  or  fed  to  the  corresponding  tool. 

If  in  further  development  of  the  present  in- 
vention the  gripper  is  constructed  in  known  man- 
ner as  a  reciprocating  lever  and  if  the  coordi- 
nated transverse  carriage  to  be  arranged  on  the  45 
inward  front  face  of  the  spindle-drum  casing  is 
constructed  in  known  manner  flat  with  tool  or 
cutting  off  tool  on  the  outer  side,  the  gripper 
can  be  moved  close  over  the  transverse  carriage 
out  of  the  room  into  which  the  shavings  drop,  50 
with  obtention  of  a  perfect  order  as  regards  space 
and  supervision  in  the  lower  zone  of  the  shavings 
space,  in  order  to  bring  the  works  to  a  predeter- 
mined point  for  treatment  or  to  several  such 
points.  55 


The  period  for  such  an  additional  operation 
or  for  several  operations  must  evidently  be  short- 
er in  such  instances,  it  be  singly  or  all  together, 
than  necessary  for  one  course  of  operation  sit- 
uated between  two  successive  feed  motions.  For 
increasing  the  working  possibilities  the  gripper 
may  therefore  be  also  constructed  with  several 
arms,  for  instance  star-shaped,  whereby  it  be- 
comes possible  that  the  stepwise  moved  gripper 
can  grip  at  the  same  time  a  fresh,  semi-finished 
work,  whilst  it  brings  the  already  gripped  work 
to  further  treatments  in  the  rhythm  of  the  rota- 
tion of  the  spindle-drum.  With  the  aid  of  the 
star-shaped  three  armed  gripper  the  additional 
tools  can  therefore  utilize  for  each  one  of  their 
operations  the  full  time  between  two  feed  mo- 
tions, which  means  practically  for  the  construc- 
tion of  automatic  lathes  an  increase  of  the  num- 
ber of  work-spindles  by  two  further  units,  a  simi- 
lar great  time  for  removing  the  shavings  being 
at  disposal  for  all  points  of  treatment. 

An  embodiment  of  the  invention  is  illustrated 
by  way  of  example  in  the  accompanying  drawing, 
in  which 

Fig.  1  shows  in  front  elevation  a  four-spindle 
automatic  lathe  with  the  construction  according 
to  the  invention  of  a  surface  for  the  additional 
tools  arranged  above  the  spindle  head  casing, 

Fig.  2  is  a  cross-section  on  line  II — II  of  Fig. 
1,  and 

Fig.  3  shows  in  side  elevation  a  construction  of 
the  gripper  as  three-armed  oscillating  lever. 

The  spindle-drum  casing  b,  together  with  the 
coordinated  head  piece  01  constructed  as  bearing 
face  for  the  additional  tools,  and  with  the  work 
spindle-drum  c  moving  from  one  working  position 
into  the  other,  is  arranged  on  the  left  hand  side 
of  the  bed  a  of  the  multi-spindle  automatic  lathe. 
Four  working  spindles,  d,  e,  f  and  g  revolve  in  the 
spindle  drum.  The  longitudinal  carriage  h  is 
shiftably  mounted  on  the  middle  of  the  bed.  The 
bed  carries  further  the  lower  transverse  carriages 
i  and  fc,  (Figs.  1  and  2)  whereas  under  the  over- 
hanging portion  of  the  head  piece  oi  one  of  the 
two  upper  transverse  carriages  I  is  guided.  The 
other  upper  transverse  carriage  m  is  mounted 
with  the  lower  side  of  its  working  face  on  the 
inner  front  wall  of  the  spindle-drum  casing  b,  so 
that  its  outer  cutting-off  tool  n  extends,  for  in- 
stance, parallel  to  the  front  wall  of  the  spindle- 
drum  casing,  as  shown  in  Figs.  1  and  2. 

Above  the  upper  front  side  spindle  g,  the  one- 
arm  gripper  q  is  mounted  on  the  axle  p  in  a  re- 
cess o  of  the  head  piece  bi  so  that  it  can  oscillate. 
The  surface  of  the  head  piece  bi  is  provided  as 
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bearing-  or  clamping  face  r  for  receiving  addi- 
tional tools  at  s  and  t,  for  the  drive  of  which  also 
sufficient  room  is  at  disposal. 

The  arrangement  described  and  shown  op- 
erates in  that  at  the  cutting  of  the  work  and 
shortly  before  the  feed  motion  of  the  spindle- 
drum  c,  the  gripper  q  carries  out  in  usual  manner 
a  longitudinal  movement  relative  to  its  axle,  grips 
thus  the  semi-finished  work  and  oscillates  between 
two  feed  motions  of  the  spindle-drum  just  over 
the  flat  transverse  carriage  m  rapidly  in  upward 
direction  out  of  the  main  range  of  the  shavings 
removal  and  feeds  the  work  successively  to  the 
points  of  treatment  s  and  t.  After  the  finished 
works  have  been  deposited  the  gripper  oscillates 


back  into  its  initial  position  to  in  front  of  the 
spindle  g. 

Fig.  3  shows  a  construction  of  the  gripper  u  as 
three-armed,  star-shaped  oscillating  lever  ar- 

5  ranged  in  the  same  manner.  It  works  in  that  it 
carries  out  a  further  rotation  by  120°  each  time 
in  the  rythm  of  the  feed  motion  of  the  spindle- 
drum.  After  the  gripping  of  a  cut  work  on  the 
spindle  g  a  work  is  at  the  same  time  fed  thereby 

io  to  each  point  of  treatment  v  and  w.  The  third 
arm  is  then  actually  in  front  of  the  cutting  spindle 
g.  For  every  additional  treatment  at  v  and  w 
the  full  time  between  two  drum  feed  motions  is 
thereby  at  disposal. 

xr  ERWIN  KOHRING. 
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The  present  invention  relates  to  the  process  of 
preparing  anhydrous  sodium-orthosilicate  and 
sodium-pyrosilicate. 

For  preparing  in  the  anhydrous  state  sodium- 
orthosilicate  (Na4Si04)  and  sodium-pyrosilicate  5 
'Na6Si207) ,  known  in  the  art  as  "sub-silicates", 
it  has  been  proposed  to  heat  a  mixture  of  quartz 
and  solid  caustic  soda  in  a  corresponding  propor- 
tion up  to  a  temperature  below  the  melting  point 
of  caustic  soda  (322°  C)  and,  thereupon,  to  raise  10 
the  temperature  of  the  sub-silicate  obtained  to 
300°  C-600°  C,  preferably  to  450°  C,  in  order  to 
remove  any  quantity  of  water  chemically  bound 
or  adhering  thereto.  According  to  another  known 
process  anhydrous  solid  subsilicate  is  obtained  by  15 
introducing,  while  stirring,  quartz  into  molten 
sodium  hydroxide  at  a  temperature  between  300° 
C  and  600°  C,  preferably  at  500°  C. 

Thorough  experiments  have  shown  that  there 
are  only  a  few  exceptional  cases  in  which  under  20 
the  above  conditions  of  working  the  product  the- 
oretically calculated  according  to  the  quantities 
of  reactants  used,  is  actually  obtained.  It  has 
been  ascertained  that  in  the  preparation  of  the 
subsilicates  not  only  the  proportion  of  the  sub-  25 
stances  used  and  the  temperatures  of  reaction 
applied  have  to  be  considered  but  also  the  pres- 
sure of  the  water  vapor  above  the  reaction  mix- 
ture in  the  reaction  vessel  which  pressure  plays 
a  decisive  part  in  the  reaction. 

According  to  the  present  invention  the  desired 
composition  may  only  be  obtained  if  the  follow- 
ing three  factors  are  considered: 

(1)  Proportion  of  the  quantities  of  the  starting 
substances  used 

(2)  Reaction  temperatures 

(3)  Pressure  of  water  vapor  in  the  reaction 
vessel. 

I  have  found  that  the  formation  of  anhydrous 
sodium-pyrosilicate  from  Si02,  advantageously  40 
used  in  the  form  of  quartz,  and  caustic  soda  takes 
place  only  at  a  temperature  above  402°  C  and 
only  if  the  pressure  of  water  vapor  above  the 
reaction  mixture  during  the  reaction  lies  below 
the  value  calculated  according  to  equation  (I) 
wherein  pi  is  the  pressure  of  water  vapor  in  mm 
Hg  and  T  is  the  absolute  temperature : 
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log  pi(mm)  = 


18020 
'4.571.  T 


+  8.224 
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Furthermore,  I  have  found  that  sodium-ortho- 
silicate may  be  obtained  from  the  above  parent 
materials  at  temperatures  up  to  402°  C  only  if 
the  pressure  of  water  vapor  above  the  reaction  55 


mixture  is  smaller  than  the  pressure  P2  calculated 
according  to  equation  (II) : 

log  p2(mm)  --4157i  °r+6-268 

or  at  temperatures  above  402°  C  if  the  steam 
pressure  above  the  reaction  mixture  is  smaller 
than  the  pressure  P3  calculated  according  to 
equation  III: 

57Q7 

log  psW  =  -^^,+  4.254  (III) 

It  results  from  the  foregoing  that  at  temper- 
atures below  the  melting  point  of  caustic  soda 
(322°  C)  no  sodium-pyrosilicate  is  formed  since 
it  is  stable  only  at  temperatures  above  402°  C. 
Sodium-orthosilicate  may  be  obtained  at  tem- 
peratures below  the  melting  point  of  caustic  soda 
only  if  the  pressure  of  water  vapor  is  smaller 
than  about  73  mm  Hg.  If,  on  the  other  hand, 
in  a  manner  analogous  to  that  of  the  known  proc- 
esses quartz  is  introduced  into  molten  caustic 
soda  and  a  vessel  provided  with  a  cover  is  used 
in  which  the  water  vapor  produced  during  the 
reaction  of  quartz  with  caustic  soda  with  forma- 
tion of  metasilicate,  remains  for  some  time, 
neither  pyro-  nor  orthosilicate  may  be  obtained 
at  temperature  up  to  about  460°  C.  In  the  pres- 
ence of  water-vapor  of  atmospheric  pressure  and 
in  accordance  with  the  above  equations  ortho- 
silicate  is  formed  only  at  temperatures  above  483° 
C,  pyrosilicate  only  at  temperatures  above  465°  C. 
None  of  these  two  compounds  is  obtained  at 
temperatures  up  to  about  400°  C  if  an  oven  is 
used  for  the  reaction  which  is  heated  internally 
by  means  of  gas  and  in  which,  therefore,  an  at- 
mosphere of  a  high  partial  pressure  of  water 
vapor  is  always  present.  Since  only  hydrogen 
may  be  used  for  heating,  the  partial  pressure 
of  water  vapor  in  the  combustion  gases  amounts, 
at  complete  combustion  with  the  aid  of  air,  to 
about  Vz  atmosphere,  that  is  to  say  about  250  mm 
Hg.  At  such  a  pressure  of  water  vapor,  however, 
metasilicate  reacts  with  caustic  soda  only  at  tem- 
peratures of  about  410°  C  and  more  with  forma- 
tion of  pyro-  or  orthosilicate. 

The  substitution  of  sodium  metasilicate 
(Na2Si03)  or  sodium  disilicate  (Na2Si205)  for  the 
silicic  acid  (Si02)  in  the  reaction  mixture  involves 
no  disadvantages. 

Thus,  the  subject  matter  of  the  present  inven- 
tion is  a  process  for  preparing  anhydrous  sodium- 
orthosilicate  and  anhydrous  sodium-pyrosilicate 
by  heating  the  respective  mixture  consisting  of 
silicic  acid  or  sodium  metasilicate  or  sodium  di- 
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silicate,  on  the  one  hand,  and  caustic  soda,  on 
the  other  hand,  to  temperatures  of  between  300° 
C  and  600°  C;  for  the  preparation  of  pyrosilicate 
the  temperature  is  raised  to  at  least  402°  C,  the 
pressure  of  the  water  vapor  above  the  reaction 
mixture  lying  below  that  calculated  according 
to  the  foregoing  equation  I;  for  the  preparation 
of  orthosilicate  at  reaction  temperatures  of  up 
to  402°  C  a  pressure  of  water  vapor  is  maintained 
in  the  reaction  vessel  which  is  below  that  cal- 
culated according  to  the  foregoing  equation  II 
or,  if  temperatures  above  402°  C  are  used  a  pres- 
sure of  water  vapor  is  maintained  which  is  below 
that  calculated  according  to  the  foregoing  equa- 
tion ni. 

The  following  examples  illustrate  the  inven- 
tion; the  parts  are  by  weight: 

(1)  3  parts  by  weight  of  anhydrous  sodium 
metasilicate  are  intimately  mixed  with  1  part  by 
weight  of  anhydrous  caustic  soda  and  heated  to 
450°  C,  care  being  taken  by  introducing  air  that 
the  pressure  of  water  vapor  above  the  reaction 


mixture  lies  below  500  mm  Hg.  Crystalline  an- 
hydrous sodium  pyrosilicate  (Na6Si2Ch)  is  ob- 
tained. 

(2)  3  parts  by  weight  of  anhydrous  sodium 
5  metasilicate  are  intimately  mixed  with  2  parts 
by  weight  of  anhydrous  caustic  soda  and  heated 
in  a  current  of  dry  air  to  350°  C.  The  mixture 
completely  reacts  with  formation  of  anhydrous 
crystalline  sodium  orthosilicate  (Na4Si04). 
10      (3)  3  parts  by  weight  of  finely  ground  quartz 
are  gradually  heated  with  8  parts  by  weight  of 
sodium  hydroxide  in  anhydrous  form  or  in  the 
form  of  an  aqueous  solution  to  350°  C.  By  pass- 
ing dry  air  over  the  mixture  care  is  taken  that 
15  the  pressure  of  water  vapor  above  the  reaction 
mixture  remains  smaller  than  about  100  mm  Hg. 
Anhydrous  sodium  orthosilicate  is  obtained  in  a 
quantitative  yield. 

20  MARGARETHE  ZINTL,  GEB  STEINHEIL, 
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This  invention  relates  to  a  method  and  ap- 
paratus for  injection  molding  of  plastic  or  plas- 
ticised  material,  and  in  particular  of  thermo- 
plastic materials,  such  as  cellulose  acetates,  poly- 
vinyl and  acrylate  resins  and  polystyrenes. 

In  injection  molding  methods  and  apparatusses 
of  this  type,  the  material  to  be  injected  is  plas- 
ticised  in  one  part  of  the  machine  or  process, 
and  injected  under  suitable  pressure  into  mold 
cavities  formed  in  two  plates  or  sections  facing 
each  other.  One  of  these  sections  is  removably 
mounted  on  a  stationary  clamping  plate  which  is 
rigidly  connected  with  a  cylinder  in  which  the 
solid  and  preferably  powdery  initial  moldable  ma- 
terial is  being  heated  to  plasticising  temperature. 
A  reciprocating  piston  is  arranged  within  that 
stationary  cylinder  and  injects  at  its  forward 
stroke  the  plasticised  material  through  suitable 
channels  into  the  mold  cavities,  while  at  its  back 
stroke  sufficient  space  is  given  to  feed  a  prefer- 
ably measured  quantity  of  moldable  material  into 
the  stationary  cylinder. 

The  other  one  of  the  two  sections  provided  with 
the  mold  cavities  is  removably  mounted  on  a 
movable  clamping  plate;  by  reciprocating  the 
latter  plate,  the  mold  is  opened  and  closed.  When 
closed,  the  plasticised  material  is  injected  into 
the  cavities  of  the  closed  mold  sections;  when 
opened,  the  molded  and  solidified  finished  prod- 
uct can  be  removed  or  the  mold  sections  ex- 
changed. 

For  reciprocating  the  movable,  clamping  plate, 
toggles,  hydraulic  or  other  power  driven  means, 
such  as  driven  by  an  electro-motor,  have  been 
used;  those  means  are  to  open  the  mold  suffi- 
ciently for  the  purposes  mentioned,  and  to  close 
it.  While  the  plasticised  material  is  injected,  it 
exerts  pressure  upon  the  mold  cavities  from  with- 
in. Cleavages  between  the  mold  sections  giving 
cause  to  flashes  of  the  injected  material  occurred 
however  with  mechanical  means  for  reciprocating 
the  movable  clamping  plate  with  the  mold  sec- 
tion thereon,  if  the  toggle-joints  began  to  wear 
out  during  use.  If  hydraulic  or  other  power 
means  were  used,  they  had  to  be  dimensioned  so 
that  the  mold  sections  were  tightly  pressed  to- 
gether and  flashes  prevented  while  pressure  from 
within  was  exerted  upon  them,  while  the  power 
needed  for  opening  and  closing  the  mold  is  con- 
siderably smaller.  Even  with  such  high  power 
drives  flashes  could  not  always  be  avoided,  and 
it  was  suggested  to  use  additional  means  for  lock- 
ing the  clamping  plates  in  their  closed  position. 
To  this  effect  power  driven  bolts  provided  with 
screw  threads  were  connected  with  one  of  the 


clamping  plates  and  engaged  screw  threaded  nuts 
provided  on  the  other  clamping  plate  when  the 
mold  was  closed.  By  turning  those  screw  thread- 
ed bolts  the  clamping  plates  were  pressed  against 

5  each  other  and  held  so  during  the  injection  proc- 
ess proper.  However,  those  screws  were  oper- 
ated while  the  mold  was  closed  and  the  cooper- 
tting  surfaces  of  the  screw  threads  on  the  bolts 
and  of  the  nuts  were  turned  while  under  high 

10  and  still  increasing  pressure.   This  made  them 
wear  rather  soon,  and  considerable  power  was 
needed  to  turn  them  in  order  to  finally  exert  the 
desired  clamping  pressure. 
According  to  the  invention  separate  means  are 

15  provided  for  merely  opening  and  closing  the  mold, 
i.  e.  for  reciprocating  the  movable  clamping  plate, 
and  for  exerting  the  clamping  pressure  during 
injection  proper.  Relatively  little  power  is  need- 
ed to  rapidly  effect  the  mere  reciprocating  mo- 

20  tion,  thereby  the  cycle  can  be  shortened  and  wear 
reduced.  The  clamping  plates  in  their  closed 
position  are  locked  by  separate  means  even  be- 
fore plasticized  material  is  injected  into  the  mold 
cavities,  so  that  very  little  power  is  needed  for 

2S  bringing  these  locking  means  into  their  locking 
position,  and  their  wear  is  minimised.  There- 
after high  pressure  is  applied  between  the  locked 
clamping  plates,  the  pressure  being  produced 
between  the  clamping  plates  and  mold  sections 

30  thereon  substantially  without  the  aid  of  the  tie- 
rods  or  frame  of  the  machine;  thereby  the  weight 
of  the  machine  and  the  strength  of  many  of  its 
parts  can  be  considerably  reduced,  as  well  as  the 
masses  of  heavy  and  strong  movable  parts,  the 
power  needed  for  driving  them,  and  their  wear. 
According  to  the  further  invention,  also  separate 
power  means  are  used  for  effecting  the  practically 
idle  portion  and  the  power  portion  of  the  stroke 

40  of  the  injection  plunger. 

With  injection  machines  heretofore  known, 
changing  from  one  kind  of  material  to  another, 
in  particular  from  one  color  to  the  other  was 
quite  difficult.   The  injection  cylinder  had  to  be 

45  cleaned  thoroughly  before  a  new  kind  of  plas- 
ticised material  could  be  used.  According  to  the 
invention,  the  injection  cylinder  or  at  least  part 
of  it  is  made  movable  so  that  one  cylinder  can 
be  replaced  by  another  one  during  operation  and 

50  even  during  one  cycle  of  the  machine. 

It  is  therefore  an  object  of  the  invention  to 
reduce  the  wear  and  to  prolong  the  life  of  an 
apparatus  for  injection  molding  plasticised  ma- 
terials. 

55     It  is  another  object  of  the  invention  to  increase 
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the  efficiency  and  reduce  the  cost  of  operating 
and  maintaining  such  an  apparatus. 

It  is  still  another  object  of  the  invention  to  re- 
duce the  wear  of  and  power  needed  for  actuating 
locking  means  between  the  clamping  plates  in 
their  closed  position,  by  locking  them  while  not 
yet  under  load  and  before  the  plasticised  material 
is  injected. 

Another  object  of  the  invention  is  to  reduce 
the  wear  of  and  power  needed  for  reciprocating 
and  clamping  the  clamping  plates,  by  using  an- 
other source  of  power  for  clamping  together  the 
locked  clamping  plates  than  used  for  moving  the 
movable  clamping  plate  into  its  closed  and  open 
position. 

It  is  a  further  object  of  the  invention  to  shorten 
the  time  needed  for  each  cycle. 

It  is  a  still  further  object  of  the  invention  to 
reduce  the  wear  of  the  mechanism  or  power  drive 
for  the  injection  plunger. 

It  is  a  still  further  object  of  the  invention  to 
provide  separate  power  means  or  mechanism  for 
effecting  the  more  idle  portion  of  the  stroke  of 
the  injection  plunger  and  its  power  portion. 

It  is  another  object  of  the  invention  to  relieve 
the  frame  structure  of  the  machine  from  stresses 
due  to  clamping  the  clamping  plates  and  to  re- 
duce stresses  in  the  frame  structure  caused  by  the 
injection  pressure. 

It  is  a  still  further  object  of  the  invention  to 
reduce  the  amount  of  fluid  to  be  moved  under 
pressure  and  circulated  for  operating  various 
parts  of  the  machine. 

It  is  a  further  object  of  the  invention  to  reduce 
stresses  in  and  wear  of  the  machine,  by  adjusting 
the  pressure  in  a  fluid  used  to  operate  certain 
parts  of  the  machine  to  individual  requirements. 

It  is  a  still  further  object  of  the  invention  to 
facilitate  change  of  material  to  be  injected,  in 
particular  during  a  cycle  of  operation. 

It  is  a  still  further  object  of  the  invention  to 
arrange  exchangeable  cylinders,  or  parts  thereof, 
for  injecting  under  pressure  the  plasticized  ma- 
terial while  preferably  a  single  injection  plunger 
and  in  any  case  a  single  mechanism  or  power 
drive  for  actuating  it  is  provided. 

It  is  still  a  further  object  of  the  invention  to 
provide  a  movable  injection  cylinder  and  in  par- 
ticular exchangeable  injection  cylinders  pressed 
against  a  clamping  plate  or  mold  section  by  an- 
other source  of  power  than  that  which  propagates 
the  injection  plunger  of  the  machine. 

It  is  another  object  of  the  invention  to  reduce 
the  masses  to  be  moved  and  the  weight  of  the 
machine. 

It  is  still  a  further  object  of  the  invention  to 
improve  the  uniform  heating  of  the  material  to 
be  injected  and  to  shorten  the  period  of  time 
needed  for  its  plastiflcation. 

It  is  still  another  object  of  the  invention  to 
heat  the  material  to  plastiflcation  temperature 
and  keep  it  plasticized  without  overheating  and 
deteriorating  it. 

It  is  still  a  further  object  of  the  invention  to 
improve  the  ejection  means  for  the  molded  units, 
and  thereby  further  to  shorten  the  cycle  of  oper- 
ation. 

These  and  other  objects  of  the  invention  will 
be  more  clearly  understood  when  the  specification 
proceeds  with  reference  to  the  drawings  in  which 
by  way  of  exemplification  Fig.  1  shows  a  vertical 
cross  section  with  parts  in  elevation,  through  a 
vertical  machine  embodying  the  invention,  Fig.  2 
a  side  elevation  seen  in  the  direction  of  arrow  II 
in  Fig.  1,  Fig.  3  a  horizontal  cross  section  with 


parts  in  elevation,  along  line  III — III  in  Fig.  1, 
Fig.  4  at  larger  scale  a  detail  of  Fig.  3  and  Fig.  5 
a  cross  section  with  parts  in  elevation  along  line 
V — V  in  Fig.  4,  Fig.  6  a  horizontal  cross  section 

5  with  parts  in  elevation  along  line  VI — VI  in  Fig. 
1,  Fig.  7  a  cross  section  with  parts  in  elevation 
along  line  VII — VII  in  Fig.  1,  Fig.  8  a  vertical 
cross  section  at  a  larger  scale,  with  parts  in  ele- 
vation, through  the  injection  cylinder,  Fig.  9  a 

10  cross  section  with  parts  in  elevation  along  line 
IX — IX  in  Fig.  8,  Fig.  10  a  cross  section  with  parts 
in  elevation  taken  along  line  X — X  in  Fig.  8,  Fig. 
1 1  at  a  larger  scale  a  cross  section  through  parts 
of  the  closed  mold  sections,  Fig.  12  a  vertical  cross 

;.-)  section  with  parts  in  elevation  through  a  modi- 
fication of  the  injection  cylinder,  Fig.  13  a  ver- 
tical cross  section  through  a  modification  of  the 
mounting  of  several  injection  cylinders,  Fig.  14 
a  cross  section  with  parts  in  elevation  along  line 

20  XIV — XIV  in  Fig.  13,  Fig.  15  a  plane  view  and 
Fig.  16  a  cross  section  along  line  XVI — XVI  in 
Fig.  15  of  a  stripping  ring  used  for  the  injection 
plunger  in  Fig.  1,  and  Figs.  17  and  18  in  cross 
section  modifications  of  the  pressure  device  for 

23  clamping  the  mold  sections. 

Identical  reference  numbers  in  different  figures 
indicate  similar  parts. 

Referring  to  Fig.  I,  10  is  a  horizontal  base  plate, 
on  which  vertical  columns  or  tie-rods  II,  12  are 

SO  mounted.  In  this  exemplification  of  the  inven- 
tion, the  columns  consist  of  tubes  for  the  pur- 
pose to  be  described  later  on.  It  should  be  un- 
derstood that  instead  solid  rods  can  be  used,  or 
any  cast  or  forged  uprights  integral  with  or  con- 

;i5  nected  in  any  suitable  way  with  the  base  plate  10 
to  form  the  frame  of  the  machine. 

A  clamping  plate  13  is  fixedly  or  adjustably 
mounted  on  tubes  II,  12  by  means  of  screws  14, 
15.   Instead,  lugs  can  be  provided  on  plate  13 

10  through  which  uprights  11,12  pass,  an  abutment 
on  the  uprights  below  the  lugs  and  a  nut  screwed 
on  the  uprights  from  above  onto  the  lugs,  or  other 
well  known  means  for  holding  plate  13  firmly  in 
position. 

4.5  A  mold  section  16  is  secured  to  the  stationary 
clamping  plate  13  in  an  exchangeable  manner, 
e.  g.  by  means  of  a  suitable  number  of  bolts  17 
the  heads  of  which  are  positioned  in  recesses  18 
of  mold  section  16.    Mold  cavity  parts  20  of  any 

.->()  desired  shape  are  provided  in  mold  section  16 
and  connected  through  influx  channels  21  with 
an  influx  opening  22  on  top  of  mold  section  16 
and  positioned  within  a  cylindrical  bore  23  of 
clamping  plate  13. 

33  Another  mold  section  24  is  provided  with  the 
complementary  parts  25  of  the  mold  cavities,  in- 
dividually aligned  with  the  cavity  parts  20. 

Mold  section  24  is  removably  mounted  on  a 
piston  or  plate  26  in  a  similar  way  as  section  18 

(  ,  on  clamping  plate  13,  e.  g.  by  bolts  (not  shown). 
Piston  or  plate  26  of  sufficient  strength  substi- 
tutes the  second  clamping  plate  as  heretofore 
used  in  machines  of  this  type.    Piston  26  is  ar- 
ranged within  and  liquid-tightly  contacts  the 

a3  upper  cylindrical  portion  28  of  a  vessel  27  which 
is  preferably  half-ball  shaped.  If  the  height  of 
the  circumferential  running  surface  of  piston  26 
contacting  portion  28  does  not  suffice  for  properly 
guiding  the  piston  and  to  prevent  jamming,  the 

70  running  surface  can  be  elongated  by  cylindrical 
projections  provided  on  top  and/or  bottom  of  the 
piston.  Piston  2S  and  the  cylindrical  inside  sur- 
face of  portion  28  are  either  ground  exactly  to 
measure,  as  is  assumed  in  Fig.  1,  or  piston  26 

75  may  be  provided  with  elastic  piston  rings  for  this 
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purpose.  Instead  and  as  shown  in  Fig.  17,  por- 
tion 28  and  piston  26  may  be  provided  with  cir- 
cumferential grooves  29  and  30,  respectively,  and 
the  edges  of  a  cuff  31  of  leather  or  any  other 
suitable  resilient  material  liquid-tightly  clamped 
into  those  grooves.  It  is  also  possible  to  liquid- 
tightly  fasten,  e.  g.  weld  a  resilient  metal  mem- 
brane 34  to  the  inside  portion  28,  as  shown  in 
Fig.  18,  to  mount  a  clamping  plate  35  on  the 
membrane  and  to  connect  therewith  removably 
mold  section  24. 

Vessel  27  and  piston  26  or  membrane  34  are 
preferably  operated  by  means  of  a  non-compres- 
sible fluid  though  also  a  gaseous  fluid  could  be 
used.  Their  function  is  principally  hydraulic, 
and  they  will  be  referred  to  hereinafter  and  in 
the  appended  claims  as  "hydraulic  means". 

Lugs  36,  Figs.  1  to  5,  are  arranged  on  the  out- 
side of  portion  28  and  provided  with  cylindrical 
holes  37. 

Each  hole  37  is  provided  with  two  sets  of  pro- 
jections 38,  arranged  opposite  to  one  another, 
each  set  covering  a  little  less  than  90°.  Bolts  or 
pins  39  are  rotatably  mounted  conaxially  with 
the  cylindrical  holes  37  in  clamping  plate  13. 
The  bolts  or  pins  39  project  downwardly  and 
upwardly  beyond  plate  13,  and  their  downwardly 
projecting  portions  are  each  provided  with  two 
sets  of  projections  40  at  opposite  sides,  each  of 
the  projections  covering  a  little  less  than  90°. 
The  projections  38  and  40  are  so  arranged  that 
upon  pushing  lugs  36  over  the  downwardly  pro- 
jecting portions  of  pins  39,  the  projecting  sets  40 
pass  the  spaces  between  the  projecting  sets  38, 
and  upon  subsequent  turning  the  bolts  or  pins  39 
about  90°,  each  projection  40  passes  under  and 
contacts  the  juxtaposed  projection  38,  thus  ef- 
fecting a  multiple  bayonet  connection  of  great 
strength. 

It  will  be  appreciated  that  the  position  of  pis- 
ton 26  relative  to  vessel  27  depends  on  the  volume 
of  liquid  contained  in  the  latter  which  is  kept  as 
constant  as  possible  by  means  of  device  64.  The 
latter  is  connected  through  tube  65  and  return 
valve  86  with  the  space  inside  vessel  27.  If  some 
liquid  leaks  out  between  piston  28  and  cylindrical 
portion  28  of  vessel  27,  a  corresponding  amount 
of  liquid  is  supplied  from  vessel  64,  either  by 
actuating  the  piston  shown  on  top  of  the  liquid 
in  that  vessel,  or  by  the  action  of  a  weight  or 
spring  resting  on  that  piston.  Thus,  when  vessel 
is  7  is  being  lifted  into  its  uppermost  position, 
piston  26  will  always  have  a  definite  position  rel- 
ative to  that  vessel. 

On  piston  26  and  clamping  plate  13  exchange- 
able mold  sections  are  mounted  the  thicknesses 
cf  which  vary.  Therefore,  if  vessel  27  and  piston 
26  are  lifted,  they  will  stop  at  various  distances 
from  clamping  plate  13.  The  minimum  combined 
thicknesses  of  mold  sections  16  and  24  determine 
the  uppermost  position  of  piston  26  and  its  mini- 
mum distance  from  clamping  plate  13.  Projec- 
tions or  flanges  40  and  cooperating  projections  38 
should  be  arranged  in  such  a  manner  that  all  the 
flanges  *0  engage  all  of  the  projections  38  when 
piston  36  and  thereby  vessel  27  and  portion  23  are 
stopped  in  their  uppermost  position,  as  defined 
above.  If  the  mold  sections  are  thicker,  only  a 
part  of  flanges  49  can  engage  a  corresponding 
part  cf  projections  38.  The  number  of  those  pro- 
jections and  their  surface  areas  should  be  such 
that  they  in  any  event  can  safely  sustain  the 
pressures  exerted  upon  them  during  operation  in 
an  relative  position  of  the  hydraulic  pressure 
means  relative  to  clamping  plate  13. 


The  number  of  relative  positions  of  the  hy- 
draulic pressure  means  relative  to  clamping  plate 
1 3  corresponds  obviously  to  the  number  of  levels 
in  which  flanges  40  are  arranged  on  pins  39.  If 

.-,  the  combined  thicknesses  of  the  cooperating  mold 
sections  require  a  position  of  the  hydraulic  means 
relative  to  clamping  plate  13  intermediate  be- 
tween those  levels  determined  by  the  number  of 
flanges,  metal  sheets  can  be  inserted  between  a 

Hi  mold  section  and  the  clamping  plate  and/or  a 
mold  section  and  piston  26  so  as  to  compensate 
for  lack  of  thickness.  It  will  be  appreciated  how- 
ever that  there  is  no  necessity  for  the  mold  sec- 
tions to  contact  each  other  in  any  of  the  relative 

13  positions  of  the  hydraulic  pressure  means  and 
clomping  plate  !3;  as  will  be  seen  later  on  when 
.  he  operation  of  the  invention  is  described,  piston 
26  is  raised  within  vessel  27  when  pressure  is 
exerted  upon  the  fluid  within  that  vessel  whereby 

20  the  mold  sections  are  brought  in  contact  even  if 
!hey  had  been  slightly  spaced  from  one  another 
previously. 

Instead  of  arranging  flanges  40  and  cooperat- 
ing projections  38  in  planes  vertical  to  the  axis  of 
pins  39,  they  can  be  arranged  individually  in  any 
other  desired  plane,  such  as  a  helical  plane  con- 
axial  with  the  pins  39. 

On  the  upper  ends  of  pins  39  toothed  wheels  4 1 
are  secured  which  rest  upon  the  upper  surface  of 
clamping  plate  f3.  The  contacting  surfaces  of 
the  wheels  and  clamping  plate  may  be  ground  so 
as  to  minimise  friction;  lubrication  (not  shown) 
can  also  be  provided.  Wheels  41  are  turned 
while  no  load  rests  on  the  flanges  40  so  that  the 
power  required  for  rotating  the  wheels  and  the 
friction  caused  thereby  are  practically  negligible. 

A  ring  43  toothed  on  its  outer  periphery  44  is 
turnably  arranged  on  top  of  clamping  plate  13 
and  meshes  with  the  toothed  wheels  4 1 .  Arm  45 
40  is  connected  or  made  integral  with  ring  43  and 
joined  by  link  46  with  piston  rod  47  and  piston  48 
which  is  slidably  arranged  within  a  cylinder  49. 
By  admitting  a,  fluid  under  pressure,  i.  e.  oil  or  air, 
through  tube  50,  piston  48  will  be  moved  so  as  to 
turn  ring  43  a  predetermined  angle,  while  by  ad- 
mitting the  pressure  fluid  through  tube  51,  piston 
48  and  ring  43  will  be  returned  to  their  initial 
position.  Suitable  abutments  52,  53  may  be  pro- 
vided, preferably  in  an  adjustable  way,  to  limit 
the  motion  of  arm  45. 

It  will  be  appreciated  that  by  rotating  ring  43 
in  one  or  the  other  direction,  all  the  pins  39  are 
rotated  in  unison  and  their  projections  40  either 
brought  in  engagement  with  or  disengaged  from 
the  projections  38  of  lugs  36;  in  the  first  case  por- 
tion 28  and  thereby  vessel  27  are  locked  with 
clamping  plate  13. 

It  will  further  be  appreciated  that  any  of  the 
pins  39  can  be  pushed  upwardly  in  plate  13  when 
,,,,  the  mold  is  open,  until  uppermost  flange  40  con- 
tacts the  lower  surface  of  plate  13,  giving  more 
free  access  to  the  bottom  of  plate  !3  for  exchang- 
ing or  cleaning  mold  section  lb.  The  gears  41 
and  43  are  disengaged  and  re-engage  in  such  up- 
(i5  and  downward  movement  of  a  pin  39. 

On  the  lower  side  of  vessel  27  a  cylinder  54  is 
mounted,  the  bottom  5K<  of  which  i^  supported  by 
and  connected  with  rod  56  which  in  turn  is  se- 
cured to  piston  57.  A  pressure  cylinder  58  is 
7ii  mounted  on  base  plate  10  and  piston  57  slidably 
arranged  in  it. 

Forks  59,  60  piovided  on  portion  28  siidably 
engage  the  uprights  II,  12.  Thus  vessel  27  is 
guided  on  the  uprights  and  also  by  piston  57  in 
75  cylinder  58.    Ring  shaped  bronze  bearings  of  suf- 
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ficient  height  and  strength  sliding  on  uprights  1  i , 
12  can  be  rigidly  mounted  in  the  forks  59,  60. 

In  cylinder  54  a  piston  6 1  is  arranged  on  which 
a  pin  or  rod  62  is  mounted  which  passes  through 
a  stuffing  box  63  into  vessel  27. 

A  flexible  tube  67  is  connected  on  one  end  with 
an  inlet  in  the  bottom  55  of  cylinder  54  and  on 
the  other  end  through  a  three-way  valve  68  and 
an  adjustable  reduction  valve  69  with  the  hollow 
space  in  tube  1 2. 

Cylinder  58  is  open  on  the  top  and  connected 
near  its  bottom  through  tube  70,  three-way  valve 
71  and  tube  72  with  a  source  of  fluid  under  pres- 
sure which  may  be  the  same  as  used  for  actuat- 
ing e.  g.  piston  6 1 . 

Above  bore  23  of  clamping  plate  !3  an  injection 
cylinder  73  is  arranged  having  a  bottom  74 
shaped  to  form  a  nozzle  75.  The  injection  cylin- 
der is  mounted  in  an  arm  76  which  is  rotatable 
and  slidable  on  upright  or  tube  1 1 . 

The  injection  cylinder  serves  the  purpose  of 
heating  a  charge  of  moidable  material  to  plasti- 
cizing  temperature  and  discharging  the  plasti- 
cized  material  under  pressure  into  the  mold  cavi- 
ties. To  this  effect,  injection  cylinder  73,  Figs.  8 
to  10,  is  provided  with  an  upper  space  128  within 
lining  137  for  receiving  a  charge  of  powdery 
moidable  material,  such  as  thermoplastic  mate- 
rial of  the  kind  referred  to  above,  and  into  which 
fits  injection  plunger  99.  Space  I2S  may  be  sur- 
rounded by  an  outside  cooling  jacket  (not  shown) . 

Below  space  126  a  heating  zone  for  the  mold- 
able  material  is  arranged.  According  to  the  in- 
vention, this  zone  is  formed  by  a  structure  easily 
disassembled  for  cleaning  purposes  and  compris- 
ing a  number  of  tubes  77  to  79  which  in  this  exem- 
plification of  the  invention  are  arranged  coaxially 
with  a  center  piece  123.  The  tubes  and  center 
piece  are  used  as  heating  elements  and  engage  at 
their  lower  ends  circular  recesses  84  formed  in 
a  bottom  plate  80  which  is  clamped  between  the 
reduced  end  82  of  cylinder  73  and  a  circular  seat 
83  formed  inside  bottom  piece  74.  A  cross  bar  85 
is  arranged  on  top  of  the  tubes  and  center  piece 
and  provided  with  recesses  86  engaged  by  the  up- 
per ends  of  those  tubes  and  center  piece.  The 
cross  bar  is  insulated  from  cylinder  73  by  insulat- 
ing washers  87  e.  g.  of  mica.  Conductor  88  pro- 
vided with  terminal  32  on  its  outer  end  passes  in- 
sulatingly  through  cylinder  73  and  is  electrically 
connected  with  cross  bar  85.  Another  terminal 
33  is  connected  with  cylinder  73  at  any  suitable 
place.  Preferably  bottom  piece  74  is  insulated 
from  cylinder  73  by  means  of  a  circular  insula- 
tion 124. 

It  will  be  appreciated  that  by  connecting  a 
source  of  electrical  current  (not  shown)  v/ith 
terminals  32,  33,  electric  current  will  be  passed 
through  cross  bar  85  and  in  parallel  through  the 
tubes  and  center  piece  engaging  the  former,  and 
through  bottom  plate  80  to  cylinder  73.  By  suit- 
ably dimensioning  the  cross  sections  of  the  heat- 
ing elements  formed  by  the  tubes  and  center  piece 
and  properly  chosing  the  conductive  material  of 
which  they  are  made,  furthermore  by  adjusting 
the  voltage  of  the  electric  current  applied  to  ter- 
minal 32,  33,  it  is  possible  to  heat  the  tubes  and 
center  piece  individually  to  any  desired  tempera- 
ture. In  particular,  the  temperatures  of  the  tubes 
and  cnnter  piece  can  be  made  equal,  or  staggered 
so  as  to  increase  from  the  outside  to  the  inside 
or  vice  versa.  The  current  also  passes  cylinder 
73  and  heats  it  to  a  temperature  which  is  deter- 
mined by  the  cross  section,  height  and  material 
of  the  cylinder  and  the  voltage  acting  upon  cylin- 


der 73  which  is  electrically  connected  in  series 
with  the  bottom  plate,  the  tubes  and  center 
piece,  and  the  cross  bar.  By  heating  cylinder 
73  in  the  way  described  or  in  any  other  way, 

5  obvious  to  anybody  skilled  in  the  art,  inevitable 
losses  of  heat  into  the  surrounding  atmosphere 
can  be  compensated  for. 

It  will  be  further  observed  that  the  charge 
filled  into  space  126  and  forced  by  the  injection 

10  plunger  entering  said  space  into  the  spaces  be- 
tween the  tubes,  the  center  piece  and  cylinder 
73,  is  thereby  subdivided  in  circular  layers  con- 
tacting the  heating  elements  over  large  surface 
areas  and  the  cross  section  of  which  depends  upon 

13  the  distances  between  the  tubes,  tube  79  and 
center  piece  123,  and  tube  77  and  cylinder  73. 
By  proper  choice  of  the  number  of  tubes  which 
can  be  increased  or  reduced,  any  desired  thick- 
ness of  those  layers  can  be  obtained.  The  smaller 

20  that  thickness,  the  faster  will  the  heat  conveyed 
to  the  layers  from  the  contacted  heated  tubes, 
etc.,  penetrate  into  those  layers,  and  the  faster 
will  the  material  of  poor  heat  conductivity  com- 
prised by  those  layers  be  plasticized.  The  thinner 

23  these  layers  are,  the  smaller  should  be  the 
thermal  gradient  from  the  heating  elements 
formed  by  the  tubes,  etc.,  to  the  material  to  be 
plasticized,  and  the  smaller  may  be  the  difference 
between  the  higher  temperature  of  the  heating 

30  elements  and  the  final  temperature  to  which  the 
material  of  the  layers  is  to  be  heated. 

Taking  thermoplastic  materials  as  mentioned 
above,  they  should  be  heated  to  about  320°  to  400° 
F.  By  proper  choice  of  the  thickness  of  the  layer 

33  of  the  material  and  by  making  the  exposed  heat 
conveying  surfaces  of  the  heating  elements  as 
large  as  possible,  it  can  be  achieved  that  the  tem- 
perature of  the  latter  is  higher  only  by  a  few 
degrees  than  the  desired  maximum  plasticizing 

40  temperature  of  the  material  of  the  layers. 
Whereas  in  injection  cylinders  of  known  struc- 
ture this  difference  was  relatively  great  and 
therefore  was  apt  to  burn  or  ruin  the  material 
of  poor  heat  conductivity  at  least  in  outside  strata 

43  when  contacted  by  the  heating  elements  for  too 
long  a  time,  this  danger  is  avoided  by  the  struc- 
ture according  to  the  invention,  because  the 
maximum  temperature  of  the  heating  elements 
need  not  exceed  the  plasticizing  temperature  of 

30  the  material  by  more  than  a  few  degrees.  Con- 
sequently the  material  can  also  remain  in  con- 
tact with  the  live  heating  elements  for  any  pe- 
riod of  time  without  endangering  or  ruining  it. 
This  effect  of  the  invention  can  also  be  ob- 

35  tained  with  other  arrangements  of  the  tubes  or 
heating  elements  than  exemplified  in  Figs.  8  to 
10.  Thus,  for  instance,  the  tubes  can  be  arranged 
eccentrically  and  the  material  forced  through  the 
individual  tubes  and/or  around  them.    In  gen- 

60  eral  any  arrangement  of  heating  elements  within 
the  heating  zone  of  the  injection  cylinder  covers 
the  idea  underlying  this  invention  by  which  the 
moidable  material  of  poor  heat  conductivity 
passing  the  heating  zone  is  subdivided  into  lay- 

65  ers  or  strands  of  sufficiently  small  thickness  and 
contacts  exposed  heat  conveying  surfaces  of  such 
relatively  large  area  that  heat  can  quickly  pene- 
trate into  the  layers  and  substantially  uniformly 
heat  them  to  the  desired  plasticizing  tempera- 

70  ture,  without  overheating  or  ruining  outside 
strata  even  if  the  material  is  exposed  to  such 
heat  for  a  long  time. 

Bottom  plate  80  is  provided  with  a  suitable 
number  of  as  large  and  wide  as  possible  oblong 

75  or  circular  holes  81  to  allow  the  plasticized  ma- 
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terial  to  pass  into  space  138  within  bottom 
piece  74. 

In  order  to  avoid  undesired  cooling  of  the  plas- 
ticized  mat  rial  in  space  138,  the  latter  may  also 
be  heated.  To  this  effect  a  lining  125  of  elec- 
trically conductive  material  of  desired  composi- 
tion may  be  placed  on  and  insulated  from  the 
inside  surface  of  bottom  piece  74,  and  electrical 
terminals  (not  shown)  connected  with  the  lin- 
ing on  opposite  sides  thereof.  Electric  current 
from  the  same  source  (not  shown)  as  applied  to 
the  terminals  32,  33  may  also  be  fed  through 
flexible  conductors  to  lining  125  and  the  latter 
thereby  heated  to  a  desired  temperature,  in  gen- 
eral equalling  or  by  a  few  degrees  surpassing  the 
plasticizing  temperature  of  the  material  forced 
into  space  138.  It  should  be  understood  that  the 
metallic  bottom  piece  74  could  be  used  as  a  heat- 
ing element,  if  desired,  and  lining  125  then  be 
omitted. 

There  is  also  provided  a  container  or  hopper 
91,  Fig.  1,  for  a  supply  of  moldable  material  to  be 
fed  through  connecting  tube  or  channel  92  into 
the  space  126  within  lining  137  of  the  cylinder 
above  cross  bar  85.  Inside  hopper  91  feeding 
means,  such  as  a  propeller,  are  provided  and 
driven  intermittently,  e.g.  by  an  electromotor,  in 
order  to  feed  predetermined  and  preferably  ad- 
justable amounts  of  moldable  material  into  the 
cylinder  space  128.  These  feeding  means,  their 
drive  and  timed  control  are  conventional  and 
therefore  not  shown  in  the  drawing. 

Above  cylinder  73,  Pigs.  1  and  2,  a  plate  93  is 
arranged  and  slidably  guided  on  the  uprights  or 
tubes  II,  12. 

On  plate  93  a  cylinder  94  is  mounted  in  which 
piston  95  is  reciprocating,  wliich  is  connected  with 
injection  plunger  90. 

Cylinder  94  is  closed  on  top  by  cover  96  which 
is  provided  with  lugs  97  to  which  pairs  98  and  99 
of  toggle  links  are  hinged.  The  other  pairs  of 
links  100  and  101  of  each  toggle  are  hinged  to 
lugs  102  and  103,  respectively,  provided  on  cross 
bar  1 04  which  is  rigidly  connected  with  the  upper 
ends  of  tubes  1 1  and  1 2. 

The  spaces  of  cylinder  94  above  and  below  pis- 
ton 95  are  connected  by  channels  105,  106  with 
a  three-way  valve  107  which  in  turn  is  connected 
with  tube  1 1  by  means  of  a  flexible  tube  IC8. 

A  sleeve  109  is  rotatable  around  tube  1 1  and 
rigidly  connected  with  arm  76  and  passes  through 
the  left-hand  hole  of  plate  93;  between  the  upper 
end  of  sleeve  109  and  plate  93  a  ball  bearing  1 10 
is  arranged.  Thus  arm  76  can  rotate  relative  to 
plate  93  and  tube  1 1,  and  is  taken  along  by  plate 
93  when  the  latter  is  lifted  and  lowered. 

Another  arm  1 1 1  may  be  connected  with  arm 
76,  as  to  be  seen  from  Pigs.  1,  2  and  7,  on  which 
another  cylinder  1 1 2  preferably  similar  to  cylin- 
der 73  and  provided  with  an  injection  nozzle  113, 
is  mounted. 

Between  the  joints  115  and  118  of  the  toggle 
links  98,  100  and  99,  101,  respectively,  a  mecha- 
nism for  stretching  and  breaking  the  toggles  is 
provided.  In  the  exemplification  shown  in  Fig. 
1,  a  piston  rod  1 1 4  is  hinged  to  joint  1 1 5  and  at- 
tached at  its  other  end  to  piston  1 1 6  which  is 
slidably  arranged  within  cylinder  117;  the  latter 
is  hingedly  connected  with  joint  118.  By  admit- 
ting a  fluid  under  pressure  in  front  of  piston  1 1 6 
through  tube  119,  the  toggles  are  straightened  out 
preferably  until  joints  115,  118  strike  rods  1 1  and 
12,  respectively;  by  admitting  fluid  under  pres- 
sure through  tube  120,  the  toggles  are  broken. 
The  mechanism  and  their  timed  control  for  alter- 


natingly  admitting  fluid  under  pressure  to  one  of 
the  sides  of  piston  1 16  and  for  releasing  fluid  si- 
multaneously at  its  other  side,  are  conventional 
and  therefore  not  shown  in  the  drawing. 

5      Fluid  under  pressure  such  as  oil  is  continuously 
pressed  into  the  holes  of  tubes  II,  1 2  by  means  of 
a  pump  124. 
This  apparatus  operates  in  the  following  way: 
At  the  start  of  a  cycle  the  mold  is  open  and 

10  mold  section  24  with  vessel  27,  cylinder  54  and 
piston  57  are  in  their  lower-most  position.  In- 
jection cylinder  73  with  nozzle  75,  plate  93,  in- 
jection plunger  90  and  its  driving  piston  95,  and 
cylinder  94  are  in  their  uppermost  position,  as 

15  shown  in  Pig.  1. 

Now  a  fluid  under  pressure,  such  as  oil  or  com- 
pressed air,  is  admitted  through  valve  7 1  into  cyl- 
inder 58,  and  thereby  piston  57,  cylinder  54  and 
vessel  27  are  lifted  as  close  as  possible  to  clamp- 

20  ing  plate  13,  as  described  above  more  in  detail. 
The  area  of  piston  57  and  the  pressure  in  the 
fluid  admitted  to  cylinder  58  are  so  measured  that 
the  weight  resting  on  piston  57  is  lifted  quickly. 
It  should  be  observed,  however,  that  no  clamping 

05  pressure  is  to  be  exerted  by  piston  57  at  any  time, 
and  consequently  the  area  of  piston  57  and/or  the 
pressure  in  the  fluid  can  be  relatively  small,  just 
sufficient  to  raise  the  weight  resting  on  piston  57 
within  a  desired  period  of  time. 

Sq  Now  fluid  under  pressure,  such  as  oil,  or  com- 
pressed air,  is  admitted  through  tube  50,  Figs.  1,  2 
and  6,  to  cylinder  49  and  piston  48  completes  its 
forward  stroke  quickly,  thereby  turning  the  tooth- 
ed ring  48  and  all  the  bolts  39  simultaneously  a 

33  little  more  than  90°.  Thereby  the  projecting 
flanges  40  on  bolts  39  are  turned  into  the  recesses 
between  projections  38  in  lugs  36  arranged  on  the 
outside  of  upper  portion  28  of  vessel  27  (Figs.  1,  2 
and  6),  and  lock  vessel  27  to  clamping  plate  13. 

iO  It  should  be  observed  that  this  locking  motion  is 
effected  while  no  clamping  pressure  is  yet  exerted 
upon  the  mold  sections  16,  24;  consequently  little 
power  is  needed  for  rotating  ring  48  and  bolts  39 
and  very  little  wear  of  the  cooperating  parts  is 

j 5  caused. 

After  vessel  27  and  clamping  plate  13  have  been 
thus  locked,  fluid  under  pressure,  such  as  oil,  is 
admitted  through  valve  68  and  tube  67  to  the 
lower  side  of  piston  61  in  cylinder  54,  raises  the 

50  piston  and  thereby  the  rod  or  pin  62.  The  latter 
is  pushed  into  vessel  27  which  is  filled  with  a  suit- 
able preferably  non-compressible  fluid,  such  as 
oil,  and  displaces  the  latter  to  the  effect  of  exert- 
ing a  pressure  upon  piston  or  plate  26  and  thereby 

55  on  mold  section  24  mounted  thereon,  resulting  in 
the  desired  clamping  pressure  between  mold  sec- 
tions 24  and  16. 

It  will  be  appreciated  that  the  presseure  exert- 
ed upon  the  unit  of  area  of  plate  or  piston  26  de- 

(j0  pends  upon  the  displacement  of  the  oil  in  vessel 
27  by  the  pushed-in  pin  62.  The  latter  is  cylin- 
drical with  a  horizontal  top,  and  it  is  evident  that 
the  pressure  for  pushing  in  the  pin  depends  upon 
the  area  of  this  horizontal  top  and  its  relation  to 

65  the  pressed  upon  area  of  piston  61,  while  any 
pressure  exerted  upon  the  cylindrical  circumfer- 
ence of  the  portion  of  pin  62  projected  into  vessel 
27  is  balanced  in  itself.  From  this  it  appears  that 
relatively  high  pressure  upon  the  total  area  of 

70  piston  or  plate  26  can  be  exerted  by  relatively 
small  pressures  upon  the  lower  side  of  piston  6 1 
connected  with  pin  62.  Due  to  the  fact  that  the 
pressure  exerted  by  pin  62  upon  the  fluid  in  vessel 
27  is  equally  distributed  to  all  sides  through  the 

75  non-compressible  fluid,  any  desired  total  pressure 
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can  be  exerted  upon  piston  or  plate  26  and  there- 
by mold  section  24  in  order  to  tightly  clamp  mold 
sections  16  and  24  and  to  prevent  flashes. 

It  will  be  observed  that  vessel  27.  due  to  its 
preferred  half-ball  shape  will  be  capable  to  re- 
ceive in  the  most  effective  way  the  pressure  ex- 
erted upon  it  by  the  non-compressibie  fluid  when 
pin  62  is  pushed  into  the  latter.  It  will  be  fur- 
ther appreciated  that  the  reaction  forces  result- 
ing from  the  pressure  exerted  upon  mold  section 
16  is  conveyed  to  vessel  27,  hence  to  lugs  33  and 
flanges  40  engaging  the  projections  in  those  lugs, 
hence  to  bolts  39  and  toothed  wheels  41  resting 
upon  the  upper  side  of  clamping  plate  13.  No 
reaction  forces  are,  however,  conveyed  to  base 
plate  10  or  tie  rods  II,  12.  Cylinder  54  is  rigidly 
mounted  on  vessel  27  and  the  pressure  of  the 
fluid  introduced  into  cylinder  54  below  piston  61 
acts  solely  between  the  latter,  the  cylinder  54 
and  its  bottom  55. 

No  reaction  forces  resulting  from  the  clamping 
pressure  are  conveyed  either  to  piston  57  and 
cylinder  58,  thus  completely  relieving  the  frame 
structure  of  the  machine  of  any  positive  or  reac- 
tion forces  bringing  about  the  desired  clamping 
pressure  between  the  mold  sections. 

Although  a  half-ball  or  cup-like  shape  of  vessel 
27  is  preferred,  any  other  conventional  shape  of 
the  vessel  could  be  used,  e.  g.  an  ordinary  cylin- 
der having  a  bottom  attached  thereto. 

Lowering  of  plate  93  is  effected  by  admitting 
fluid  under  pressure,  such  as  oil  or  compressed 
air,  through  tube  119  into  cylinder  1 17  in  front 
of  piston  116.  Thereby  the  toggles  98,  100  and 
99,  10 1  are  stretched  and  cylinder  94  together 
with  plate  93  lowered  to  their  lowermost  posi- 
tion. Simultaneously  arm  78  connected  with 
plate  93  by  sleeve  109,  is  also  lowered  and  cylinder 
73  moved  into  hole  23  of  clamping  plate  13.  The 
toggles  are  dimensioned  so  that  in  their  stretched 
position  nozzle  75  is  pressed  onto  inlet  22.  In 
order  to  avoid  excessive  pressure  between  the 
contacting  surfaces  of  the  nozzle  and  the  inlet, 
preferably  resilient  abutments  121  are  provided 
on  the  side  wall  of  opening  23,  on  which  the 
shoulder  122  of  the  bottom  piece  74  of  cylinder  73 
comes  to  rest. 

According  to  the  invention  either  one  and  the 
same  injection  cylinder  73  is  used  in  subsequent 
cycles,  or  two  or  more  such  injection  cylinders 
are  used  alternatively,  or  in  predetermined  rota- 
tion. In  any  case,  at  any  time  after  injection 
plunger  90  has  been  withdrawn  from  space  126 
of  the  injection  cylinder,  and  before  the  injec- 
tion plunger  enters  again  that  space  in  its  in- 
jection stroke,  a  new  charge  of  powdery  moldable 
material  is  to  be  fed  into  space  126.  To  this 
effect,  a  propeller  or  other  feeding  means  within 
hopper  or  container  91  associated  with  that  space 
126  is  operated  for  a  predetermined  time  so  as 
to  feed  a  measured  quantity  or  charge  of  powdery 
moldable  material  into  that  space.  This  can  be 
done  by  switching  in  and  out  an  electric  motor 
for  driving  the  propeller  at  preferably  adjustable 
speed  for  a  preferably  adjustable  period  of  time, 
as  is  well  known  in  the  art  and  need  not  be  de- 
scribed in  detail. 

While  vessel  27  is  being  locked  to  clamping 
plate  13  by  turning  the  bolts  39  and  immediately 
thereafter  pressure  is  applied  to  plate  26  so  as 
to  tightly  clamp  mold  section  24  against  mold 
section  13,  fluid  under  pressure,  such  as  oil,  is 
admitted  through  valve  107  into  cylinder  94 
above  piston  95,  so  that  the  latter  is  pressed 
downwardly  and  moves  injection  plunger  90  into 


the  space  123  of  cylinder  73.    Thus  plunger  SO 

starts  to  compress  the  new  powdery  material 
filled  into  space  J 26  just  after  the  mold  sections 
have  been  clamped  together  and  nozzle  75  has 

5  been  pressed  into  inlet  22.  Thereby  the  new  ma- 
terial is  forced  into  the  space  between  the  heat- 
ing element  formed  by  the  concentrica!  rings  77 
to  79  and  the  center  piece  123  and  forces  out  and 
downwardly  the  material  in  those  spaces  which 

10  was  pressed  into  them  during  a  foregoing  cycle, 
and  has  been  heated  and  completely  plasticized 
since.  Depending  upon  the  total  quantity  of  ma- 
terial to  be  injected  into  the  mold  cavities,  either 
almost  the  entire  amount  of  previously  plasti- 

15  cized  material  within  those  ring  spaces  or  heat- 
ing zone  will  be  thus  injected  into  the  mold  cavi- 
ties, or  only  part  of  it;  if  an  extremely  large 
quantity  of  material  is  to  be  injected,  also  part 
of  the  new  material  just  before  fed  into  space 

20  126,  may  thus  be  injected  after  having  passed 
the  heating  zone  and  being  thus  plasticized. 

As  pointed  cut  above,  the  temperatures  to 
which  the  heating  elements  77  to  79  and  123,  also 
cylinder  73  and  bottom  piece  74  and  its  lining 

25  '25,  if  any,  are  heated  can  be  adjusted  so  as  to 
avoid  any  danger  of  overheating  plasticized  ma- 
terial within  the  heating  zone  of  the  injection 
cylinder  and  its  nozzle,  and  they  both  actually 
work  as  means  for  plasticizing  the  charge  or 

30  charges  and  storing  the  plasticized  charge  at 
proper  temperature  for  any  subsequent  use. 

It  will  further  be  appreciated  that  the  idle  up 
and  down  motion  of  injection  cylinder  73  is  due 
to  the  particular  object  and  feature  of  the  in- 

35  vention  that  exchangeable  injection  cylinders 
are  used.  If  this  object  is  not  to  be  answered, 
cylinder  73  can  permanently  be  kept  in  its  lower- 
most position  by  the  stretched  toggles.  If  this 
object  of  the  invention  is  entirely  to  be  dispensed 

40  with  in  a  machine,  the  toggles  shown  can  be 
omitted  and  cylinder  73  fixedly  connected  with 
clamping  plate  13  and/or  the  uprights  II,  12. 
However,  its  structure  and  operation  as  described 
above  should  advantageously  be  used  in  order  to 

45  avoid  overheating,  etc. 

Instead  of  the  hydraulic  apparatus  114  to  117, 
any  other  well  known  means  for  stretching  and 
breaking  the  toggles  can  be  used,  such  as  an  elec- 
tromagnet, a  reversible  electromotor,  and  even 

50  manual  operation  is  possible,  as  well  known  in  the 
art  and  therefore  not  to  be  described  and  shown 
in  detail. 

In  any  case,  the  power  required  for  actuating 
the  toggles  or  other  lifting  and  lowering  means 

55  used  instead,  is  relatively  small  and  results  in 
little  wear  of  the  mechanisms. 

The  injection  proper  for  which  relatively  great 
force  is  to  be  exerted  upcn  the  moldable  and 
plasticized  material,  is  produced  by  injection 

go  piston  90  which  is  propagated  by  another  source 
of  energy  and  means  than  those  operating  the 
toggles  or  other  means  for  lowering  and  lifting 
the  injection  cylinder. 

As  indicated  in  Fig.  5,  a  plurality  of  injection 

65  cylinders  73  may  be  arranged  turnable  around 
upright  1 1 .  Each  cylinder  is  provided  with  an 
individual  feeding  means  and  thus  material  ei- 
ther of  the  same  or  of  different  kinds  can  be 
fed  into  the  various  cylinders.    If  an  excessive 

70  amount  of  material  is  to  be  injected  into  the 
mold  cavities,  and  plasticizing  of  material  fed 
into  space  126  is  not  sufficient,  or  if  parts  of  the 
space  of  the  cavities  is  to  be  filled  first  with  one 
kind  of  material  and  thereafter  their  remaining 

75  space  with  another  kind  of  material,  the  follow- 
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lng  method  is  used.  Cylinder  73  is  withdrawn 
after  the  amount  of  plasticized  material  con- 
tained therein  is  injected  to  fill  part  of  the  cav- 
ity spaces,  by  lifting  plate  93  and  the  parts  con- 
nected therewith;  plunger  90  is  simultaneously  5 
moved  upwardly  by  admitting  fluid  under  pres- 
sure through  valve  (07  and  tube  106  below  piston 
95  and  releasing  the  fluid  above  the  piston 
through  tube  105;  another  cylinder  112  is  swung 
in  alignment  with  inlet  22  and  lowered  into  in-  10 
jection  position,  and  plunger  90  is  caused  to  per- 
form another  injection  stroke,  thus  filling  the 
remaining  part  of  the  cavity  spaces. 

The  plasticized  material  injected  into  the  cav- 
ities rapidly  cools  and  shrinks,  until  it  is  cooled  15 
below  the  temperatures  corresponding  to  its  tem- 
perature distortion  point.  Plunger  90  is  kept 
under  pressure  until  additional  plasticized  mate- 
rial compensating  for  such  shrinkage  is  injected 
into  the  mold  cavities  and  the  plastic  material  20 
completely  filling  the  mold  cavities  has  cooled 
below  its  temperature  distortion  point. 

It  will  be  appreciated  that  while  this  high 
pressure  rests  on  the  material  within  the  cavi- 
ties and  tends  to  separate  the  mold  sections,  any  25 
such  separation  is  counteracted  by  the  high 
clamping  pressure  produced  within  vessel  27  by 
pin  62  in  its  uppermost  position  and  translated 
to  the  mold  sections.  Relatively  little  force  is  to 
be  exerted  upon  piston  61  to  maintain  this  high  30 
pressure,  the  reaction  forces  of  which  are  trans- 
lated by  lugs  36  and  bolts  39  directly  to  clamp- 
ing plate  13,  thus  relieving  the  frame  structure 
from  almost  all  such  reaction  forces. 

In  order  to  further  reduce  and  more  equally  35 
distribute  the  total  clamping  pressure  required, 
the  contacting  surface  areas  of  the  mold  sections 
should  be  reduced  as  far  as  possible.  To  this 
effect,  the  individual  cavities  of  at  least  one  of 
the  meld  sections  end  in  projecting  rims  152  40 
and/or  133,  Fig.  11,  the  contacting  surface  areas 
cf  those  rims  being  as  small  as  the  compression 
strength  of  the  material  of  the  sections  safely 
permits,  while  the  adjacent  areas  153  are  some- 
what withdrawn.  45 

The  reaction  forces  caused  by  propagating  the 
injection  plunger  acting  through  the  charge  in 
space  125  upon  the  plasticized  material  and  the 
exposed  upper  surface  of  rings  77  to  79  and  cross 
bar  85,  are  translated  through  inlet  22  upon  mold  50 
section  16  and  in  part  through  the  resilient  abut- 
ments 121  upon  clamping  plate  13,  and  the  lat- 
ter translates  them  to  the  uprights  II,  12  to 
which  the  toggles  are  hinged  which  keep  cylinder 
94  in  place  during  injection  proper.  By  sub-  55 
dividing  the  plasticized  material  into  layers  or 
strips  of  relatively  great  vertical  height  com- 
pared with  their  horizontal  areas,  it  is  possible 
to  reduce  the  latter  considerably.  In  the  same 
way  the  exposed  upper  surface  areas  of  the  heat-  cq 
ing  elements  and  cross  bar  85  can  be  reduced 
to  a  relatively  small  size  and  rounded  off  (stream- 
lined). Thereby  also  the  horizontal  area  of 
plunger  90  can  be  reduced  to  a  minimum  size. 
Due  to  the  effective  and  rapid  heating  of  the  65 
subdivided  layers  or  strips,  they  plasticize  quickly 
and  their  friction  on  the  heating  elements  and 
otherwise  is  considerably  reduced,  so  that  the 
force  for  propagating  the  plunger  is  also  rela- 
tively small,  resulting  in  equally  small  reaction  70 
forces  to  be  translated  through  the  uprights  I ! , 
12.  The  latter  and  all  the  other  portions  of  the 
structure  can  be  made  therefore  relatively  light 
in  weight,  resulting  in  a  lighter  and  less  ex- 
pensive apparatus  than  heretofore  known.  75 


Cooling  of  the  injected  material  is  effected 
by  the  relatively  large  masses  of  the  metallic 
mold  sections.  If  faster  cooling  is  desired,  chan- 
nels carrying  a  cooling  medium  can  be  ai  ranged 
in  the  mold  sections,  as  is  well  known  in  the  art. 
Fig.  11  indicates  such  cooling  channels  154.  As 
cooling  medium  faucet  water  or  artificially  under- 
cooled  water,  as  a  refrigerant,  such  as  a  refrig- 
erated brine,  can  be  used  in  order  to  shorten 
the  cooling  period. 

After  the  injected  material  is  cooled  and  solidi- 
fied the  fluid  under  pressure  below  piston  61  is 
released  through  valve  68,  and  piston  61  lowered 
immediately  by  action  of  gravity.  If  desired, 
fluid  under  pressure  can  be  admitted  above  piston 
6 1  to  accelerate  its  downward  movement.  There- 
by the  pressure  on  the  fluid  within  vessel  27  is 
released  instantaneously,  and  mold  section  24 
separates  slightly  from  mold  section  16  by  action 
of  gravity  upon  mold  section  24  and  piston  26. 
It  should  also  be  considered  that  by  withdrawing 
pin  62,  the  upper  level  of  the  fluid  within  vessel 
27  retreats  from  plate  26,  causing  a  kind  of  vac- 
uum below  the  plate  whereby  the  atmospheric 
pressure  resting  on  plate  26  comes  into  play,  as- 
sisting separation  of  the  mold  sections  and  lower- 
ing of  plate  26  upon  the  retreated  level  of  the 
fluid  in  vessel  27. 

If  for  one  reason  or  the  other  the  mold  sec- 
tions stick  together,  additional  power  means  can 
be  provided  to  separate  them. 

After  the  clamping  pressure  has  been  released 
in  the  way  just  described,  fluid  under  pressure  is 
admitted  through  tube  51  into  cylinder  49  in  front 
of  piston  48,  while  the  fluid  at  the  other  side  of 
piston  48  is  released  through  the  tube  50.  There- 
by piston  48  returns  into  its  initial  position  and 
rotates  ring  48  and  thereby  bolts  39  so  as  to  dis- 
engage the  flanges  40  from  the  projections  38. 

It  will  be  appreciated  that  this  return  rotation 
of  the  pins  and  flanges  and  wheels  connected 
therewith,  is  performed  while  they  do  not  carry 
any  substantial  load  wherefrom  negligible  fric- 
tion results  and  the  power  required  for  effecting 
this  return  movement  is  consequently  small. 

As  soon  as  the  lock  between  clamping  plate  1 3 
and  vessel  27  is  thus  removed,  vessel  27  with  all 
the  other  parts  connected  therewith  moves  down- 
wards under  the  action  of  gravity.  To  this  end. 
the  fluid  under  pressure,  admitted  to  cylinder  58 
for  lifting  vessel  27,  etc.,  is  released  through  valve 
71  when  flanges  40  are  completely  disengaged 
from  projections  38.  Though  the  weight  of  ves- 
sel 27  and  the  parts  connected  therewith  will  suf- 
fice for  its  prompt  and  fast  lowering,  this  may  be 
assisted,  if  desired,  by  providing  a  closure  for  the 
top  of  cylinder  58  and  admitting  fluid  under  pres- 
sure into  the  latter  above  piston  57  in  its  upper- 
most position.  This  is  understood  by  anybody 
skilled  in  the  art  and  does  not  need  therefore  de- 
tailed showing  in  the  drawings. 

As  can  be  seen  from  Fig.  1,  the  inlet  of  tube 
70  in  cylinder  58  is  arranged  at  some  distance 
from  and  above  the  bottom  of  the  cylinder.  As 
soon  as  piston  57  on  its  downward  stroke  passes 
below  the  inlet  opening,  the  air  in  the  cylinder 
below  piston  57  will  be  compressed  and  act  like 
a  cushion  in  decelerating  and  finally  stopping 
piston  57  with  all  the  parts  connected  therewith. 

As  soon  as  the  material  injected  into  the  mold 
cavities  is  solidified,  piston  95  can  be  raised  by 
admitting  fluid  under  pressure  through  valve  107 
and  tube  106  and  releasing  the  fluid  on  the  other 
side  of  piston  95  through  tube  105  and  three-way 
valve  107.   Thereby  injection  plunger  90  is  with- 
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drawn  into  its  upper  position.  Simultaneously 
with  or  immediately  following  this  withdrawal  of 
plunger  90,  fluid  under  pressure  is  admitted 
through  tube  120  into  cylinder  117  and  fluid  re- 
leased from  that  cylinder  through  tube  119,  where- 
by the  toggles  are  broken  and  cylinder  94,  p'ate 
93,  arm  76  and  cylinder  73  lifted  to  their  upper- 
most position. 

If  an  exchange  of  cylinder  73  by  cylinder  (12 
is  desired,  arms  76  and  1 1 1  can  now  be  swung 
around  upright  1 1. 

Thereby  a  cycle  of  operation  of  the  machine 
is  completed,  the  mold  is  open  and  the  molded  and 
solidified  articles  can  be  removed,  by  ejecting 
and  stripping-off  means  well  known  in  the  art. 

It  will  be  appreciated  that  exchange  of  mold 
sections  can  now  be  easily  performed  because 
preferably  only  two  uprights  are  used  as  illus- 
trated, leaving  free  and  wide  access  to  the  mold 
sections  from  both  sides  of  the  machine. 

In  order  to  effect  ejection,  the  invention  prefers 
to  use  a  compressed  fluid,  such  as  air.  To  this 
effect,  the  mold  cavity  in  which  the  molded  so- 
lidified article  lies  after  the  mold  sections  are 
separated,  is  provided  with  a  bore  127,  Figs.  1 
and  11,  ending  in  an  oblique  seat  128.  Within 
the  bore,  a  ring  129  provided  with  a  great  num- 
ber of  perforations  130  is  arranged  through  the 
center  bore  of  which  stem  S3 1  of  a  valve  passes; 
the  head  132  of  the  valve  is  seated  on  seat  i28 
and  provided  with  an  outer  exposed  surface  com- 
pleting the  shape  of  the  mold  cavity  25.  A  collar 
134  is  provided  at  the  lower  end  of  stem  13! 
and  a  helical  tension  spring  135  is  arranged  be- 
tween the  collar  and  plate  129,  tending  to  keep 
head  1 32  seated. 

A  channel  !38  in  mold  section  24  opens  into 
the  bore  127  below  ring  130.  It  should  be  under- 
stood that  all  the  cavities  in  mold  section  24  are 
provided  with  ejection  means  of  the  same  type, 
and  channel  !36  branches  off  to  all  the  bores  of 
those  ejecting  means.  A  fluid  under  pressure, 
such  as  air,  is  supplied  through  a  flexible  tube  to 
channel  133. 

As  soon  as  an  article  is  molded  and  solidified, 
and  the  mold  sections  are  separated,  compressed 
air  is  admitted  through  channel  133  to  bore  (27, 
acts  upon  the  lower  side  of  head  132  and  raises  the 
latter,  whereby  it  is  permitted  to  penetrate  be- 
tween the  lower  side  of  head  !32  and  seat  128  into 
the  mold  cavity.  By  raising  head  (32  and  the 
subsequent  influx  of  air  under  pressure  into  the 
mold  cavity,  the  article  contained  therein  is  lifted 
and  thrown  out.  It  can  new  be  removed  by  strip- 
ping means  well  known  in  the  art.  Since  the  in- 
vention is  not  confined  to  vertical  machines  but 
can  equally  be  applied  to  e.  g.  horizontal  ma- 
chines, it  will  be  appreciated  that  in  the  latter 
case  the  thus  thrown-out  articles  will  fall  down- 
wardly out  of  the  machine  by  action  of  gravity 
and  no  stripping  means  are  needed. 

While  the  invention  suggests  a  new  way  of 
exerting  the  high  clamping  pressure  without  con- 
veying forces  through  the  frame,  and  therefore 
also  an  injection  cylinder  of  usual  type  connected 
with  the  stationary  clamping  plate  13  could  be 
used,  the  injection  plunger  of  which  is  actuated 
in  conventional  way,  the  arrangement  of  a  mov- 
able injection  cylinder  as  hereinbefore  described, 
is  of  advantage  for  various  reasons  and  purposes 
stated. 

It  is  within  the  object  of  the  invention  to  re- 
duce heavy  moving  masses,  and  therefore  a  mov- 
able injection  cylinder  may  be  subdivided  in  the 
way  shown  in  Fig.  12.    Arm  76  is  assumed  as 


fixedly  connected  with  upright  I  I ,  and  an  in- 
jection cylinder  139  with  nozzle  140  and  provided 
with  heating  elements  inside  as  described  above, 
is  movably  held  in  a  bore  141  of  arm  76.  Cylin- 

5  der  139  is  provided  with  a  collar  (42,  and  a  heli- 
cal tension  spring  (43  tends  to  keep  cylinder  139 
in  its  uppermost  position. 

The  injection  plunger  90  projecting  from  cylin- 
der 94  through  plate  93,  is  surrounded  by  a  sleeve 

h)  144. 

In  operation,  cylinder  94  and  plate  93  are  low- 
ered the  same  way  as  described  with  reference  to 
Figs.  1  and  2.  Thereby  sleeve  (44  strikes  collar 
142  and  presses  the  latter  together  with  cylinder 

j  j  139  downwardly  against  the  action  of  spring  143 
until  nozzle  140  is  in  its  lowermost  position  with- 
in bore  123  of  the  stationary  clamping  plate  13. 
Thereafter  injection  plunger  90  is  propagated 
downwards  the  same  way  as  described  above, 

^  enters  the  upper  space  of  cylinder  139  and  in- 
jects the  plasticized  material  contained  therein 
through  nozzle  140. 

New  material  can  be  fed  into  cylinder  139  by 
an  individual  feeding  means  of  the  type  and  ar- 

rf3  ranged  in  the  same  way  as  hopper  9 1  shown  in 
Fig.  1;  for  simplicity's  sake  those  feeding  means 
are  omitted  in  Fig.  12. 

It  is  also  possible  to  arrange  a  plurality  of 
injection  cylinders  139,  139'  on  a  slide  145,  as 

^u  shown  in  Figs.  13  and  14.  The  slide  is  movable 
on  cross  bars  (46,  (47  fixedly  mounted  on  the  up- 
rights II,  12.  While  one  cylinder,  e.  g.  139,  is  in 
alignment  with  bore  23,  the  other  one,  e.  g.  139'  is 
moved  sidewardly.    Thus,  it  is  possible  to  feed 

3,3  material  into  cylinder  139'  from  a  hopper  91 
through  discharging  chute  148.  Another  feeding 
means  91',  148'  can  be  arranged  on  the  other 
side,  as  shown  in  Figs.  13,  14,  containing  the  same 
or  a  different  kind  of  material  than  hopper  9 1 . 

40  With  this  arrangement,  injection  plunger  90 
will  inject  the  material  filled  into  cylinder  (39 
in  its  position  shown  in  Fig.  13,  while  new  ma- 
terial is  fed  simultaneously  into  cylinder  139'. 
After  the  cycle  is  completed,  and  plunger  90 

40  withdrawn,  slide  145  is  moved  to  the  right  side 
in  the  drawing,  so  that  cylinder  (33  comes  under 
chute  143'  and  the  filled  cylinder  139'  under 
plunger  90.  In  the  next  following  cycle  the  ma- 
terial contained  in  cylinder  139'  is  injected  by 
plunger  90,  while  cylinder  139  is  filled  with  a  pre- 
measured  quantity  of  moldable  material  from 
hopper  91'. 

When  plunger  90  is  withdrawn  from  space 
126,  Figs.  1  and  6,  material  adhering  to  its  cir- 

'"'  cumference  should  be  stripped  off.  To  this  effect 
a  stripping  ring  can  be  provided  as  shown  in 
Figs.  15,  16.  The  ring  is  composed  of  a  plurality 
of  sectors  (49  contacting  with  their  inner  circular 
surfaces  the  plunger  90  and  being  pressed  against 

(i '  it  by  means  of  a  circular  compression  spring  150. 
An  L-shaped  ring  151  is  mounted  on  the  upper 
end  of  cylinder  73  and  covers  the  spring  ring  150 
and  part  of  the  upper  side  of  sectors  149.  Ring 

„g  I5(  is  preferably  somewhat  spaced  from  the 
spring  and  sectors  and  merely  serves  to  prevent 
their  falling  off  from  cylinder  73. 

It  should  be  understood  that  the  supply  of  oil 
or  like  fluid  under  pressure  through  the  hollow 

70  pillars  l(,  (2,  is  only  a  preferred  feature  of  the 
invention.  Instead,  any  separate  tube  or  con- 
duit can  be  arranged. 

It  should  also  be  understood  that  timed  turn- 
ing or  moving  of  arms  76,  III  and  slide  145  can 

75  be  effected  by  power  means  such  as  described  and 


371,188 


9 


shown  for  turning  ring  48  or  actuating  the  tog- 
gles. 

It  should  be  further  understood  that  timed  and 
preferably  adjustable  actuation  of  valves  68,  71 
and  107,  and  of  the  valves  or  other  means  for  g 
admitting  and  releasing  fluid  under  pressure  to 
cylinders  49  and  1 17  as  well  as  admitting  fluid 
under  pressure  to  channel  136,  furthermore  in- 
termittent actuation  of  the  power  driven  means 
fcr  feeding  the  powdery  moldable  material  into  ]0 
the  spaces  126  and  shifting  arms  76  and  III,  can 
be  effected  by  automatic  control  means,  such  as 
well  known  and  therefore  not  shown  electrical 
timing  arrangements  comprising  e.g.  one  or  more 
preferably  exchangeable  cams  on  a  motor  driven  ( - 
shaft.  The  speed  of  the  shaft  can  be  adjusted, 
and  each  complete  revolution  of  it  corresponds 
to  one  cycle  of  the  machine.  The  earn  or  cams 
are  shaped  so  that  rollers  contacting  the  cam 
surface  are  raised  or  lowered  at  certain  moments 
and  close  and  open,  respectively,  circuits  for  elec- 
tromagnetic relays  or  motors  which  in  turn  ac- 
tuate an  associate  valve  or  other  controlling  ele- 
ment, turn  an  arm  76,  move  a  slide  145,  etc. 

By  adjusting  reduction  valve  69  the  total  clamp- 
ing  pressure  exerted  by  the  hydraulic  pressure 
means  can  be  regulated  so  as  to  meet  the  require- 
ments of  each  individual  case  which  improves  the 
efficiency  of  the  invention. 


If  powdery  moldable  material  is  fed  into  the 
open  end  of  an  injection  cylinder  after  the  in- 
jection plunger  has  been  completely  withdrawn, 
as  illustrated  in  Pigs.  13  and  14,  feeding  chutes 
of  considerably  larger  cross  section  then  shown 
can  be  used,  and  it  should  be  understood  that  also 
with  arrangements  as  shown  in  Figs.  1  and  2 
and  even  with  a  single  or  stationary  injection 
cylinder  this  method  of  feeding  fresh  material 
into  the  open  end  of  an  injection  cylinder  can 
be  applied  to  advantage. 

Instead  of  passing  the  heating  current  through 
tubes  77  to  79,  etc.,  in  Figs.  8,  9,  separate  heat- 
ing elements  can  be  associated  with  the  latter,  or 
a  coil  carrying  an  alternating  and  particularly 
high  frequency  current  arranged  around  and  out- 
side of  cylinder  73,  to  effect  induction  heating 
of  the  latter  and  the  tubes  whereby  electrical  in- 
sulations within  the  cylinder  and  for  leading-in 
conductors  can  be  dispensed  with. 

The  separate  power  driven  means  57,  58  for 
reciprocating  the  hydraulic  pressure  means  26,  27, 
operate  obviously  and  advantageously  with  rela- 
tively small  power  over  a  long  stroke  while  the 
hydraulic  means  operate  with  relatively  great 
power  over  a  very  short  stroke  of  plate  26,  and 
the  latter  will  hardly  move  at  all  when  pressure 
is  applied  to  it. 
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The  invention  relates  to  a  straight-line  breech 
lock  for  automatic  firearms  and  has  the  purpose 
to  use  the  known  straight-line  breech  lock  turned 
out  very  well  in  connection  with  small  arms  for 
automatic  firearms. 

An  object  of  the  present  invention  is  the  pro- 
vision of  a  straight-line  breech  lock  for  auto- 
matic firearms  which  is  simple  in  construction 
and  safe  and  easy  in  its  attendance. 

According  to  the  present  invention  the  straight- 
line  breech  lock  for  automatic  firearms  consists 
substantially  of  a  breech  block  guided  in  the 
casing  of  the  firearm  in  a  straight-line  and  of 
a  bolt  head  or  breech  head  axially  guided  in  the 
said  breech  block  by  means  of  a  steep  thread 
portion  and  provided  with  locking  lugs  for  se- 
curing the  breech  head  in  the  sleeve  of  the  bar- 
rel and  with  control  members  for  the  purpose  of 
rotating  or  turning  the  said  breech  head  in  its 
breech  block.  These  control  members  may  be 
constructed  in  the  form  of  cams  or  rollers  which 
cause  in  cooperation  with  guide  cams  on  the 
breech  casing  during  the  recoil  movement  of  the 
breech  a  rotational  movement  or  turning  of  the 
breech  head  and  thereby  an  unlocking  of  the 
breech  from  the  barrel  of  the  firearm.  A  de- 
tent between  the  breech  head  and  the  breech 
block,  which  becomes  effective  after  the  unlock- 
ing of  the  breech  from  the  barrel  of  the  firearm 
and  is  released  shortly  before  the  locking  of  the 
said  parts  renders  the  steep  thread  portion  be- 
tween the  breech  block  and  the  breech  head  in- 
effective, so  that  both  parts  are  rigidly  connected 
together  for  an  axial  movement. 

The  transfer  of  the  impulse  to  the  breech  head 
and  the  rotational  movement  or  turning  thereof 
is  effected  in  connection  with  recoil-operated 
automatic  guns  by  the  receding  barrel  by  means 
of  a  guide  cam  or  cams  on  the  breech  casing 
against  which  the  cams  on  the  breech  head  im- 
pinge and  the  throwing  or  pushing  back  of  the 
breech  block  is  effected  entirely  freely  and  only 
by  means  of  the  steep  thread  portion  on  the 
breech  head  stem. 

A  further  object  of  the  invention  is  the  pro- 
vision of  means  for  preventing  that  differences 
in  the  movement  of  breech  block  and  breech  head 
or  blows  of  force  upon  one  of  the  said  members 
cause  on  the  way  jointly  covered  by  the  breech 
block  and  the  breech  head  after  the  unlocking 
thereof  a  rotational  movement  or  turning  of 
the  said  parts  on  account  of  the  provided  thread 
guides.  On  this  common  way  breech  head  and 
breech  block  represent  a  single  part  and  the 
locking  lugs  and  the  controlling  cams  preferably 
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run  through  the  same  guide  path  as  the  guiding 
ledges  on  the  breech  block.  These  means  may 
comprise  in  the  preferred  embodiment  a  biased 
detent  lever  controlled  by  a  suitable  abutment. 
In  the  simplest  form  the  thread  portions  in  the 
breech  block  may  be  provided  on  both  sides  with 
stepped  or  offset  parts  into  which  the  control  or 
guide  members  on  the  breech  head  stem  are 
adapted  to  enter. 

Forces  having  the  tendency  to  shove  together 
the  two  parts  of  the  breech  are  prevented  at  this 
by  the  said  offsetting  of  the  thread  portions  in 
the  breech  block,  whereas  abutments  or  stops  pre- 
vent a  further  separation  of  the  parts.  It  is 
easy  and  convenient  to  release  such  a  lock  for 
the  reason  that  it  is  only  necessary  to  turn  back 
one  of  the  said  parts  and  in  the  present  instance 
the  breech  head  so  far  that  the  thread  portions 
are  in  alignment  with  the  control  or  guiding 
members. 

The  shoving  together  both  parts  of  the  breech 
may  be  assisted  by  arranging  in  the  breech  a 
spring  which  is  adapted  to  work  against  the  axial 
separation  of  breech  head  and  breech  block  and 
whereby  the  effect  is  also  increased. 

A  further  special  advantage  of  the  present  in- 
vention resides  in  the  fact  that  in  connection 
with  recoil-operated  automatic  guns  with  recoil- 
ing barrel,  the  said  barrel  may  immediately  slide 
forward  into  its  fore-position  or  firing  position 
so  that  counter-recoil  springs  or  buffer  springs 
may  be  used  with  advantage.  Further  the  breech 
may  be  easily  pulled  up  by  hand  by  means  of  a 
draught  member  connected  to  the  breech  block. 

In  the  preferred  embodiment  of  the  present 
invention  the  firing  pin  is  rigidly  connected  to 
the  breech  block  or  breech  casing  so  that  in  con- 
nection with  the  above  explained  spring  an  effi- 
cient locking-ignition  and  a  strong  and  safe  lock- 
ing of  the  breech  may  be  effected. 

Of  course,  also  an  independent  firing  pin  may 
be  used  which  may  be  brought  into  its  cocking 
position  by  twisting  or  worming  out  the  breech 
head  out  of  the  breech  block  and  which  may  be 
released  from  the  said  cocking  position  after 
locking  the  parts  of  the  breech  by  means  of  a 
suitable  abutment. 

The  invention  consists  in  the  novel  construc- 
tion and  arrangement  of  parts  to  attain  the  ends 
above  specified  and  in  the  details  of  construction 
and  mechanism  for  other  purposes,  as  will  here- 
inafter more  fully  appear  and  which  are  defined 
in  the  claims  forming  part  of  this  specification. 

In  the  accompanying  drawings,  wherein  cor- 
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responding  parts  are  represented  by  like  charac- 
ters in  the  various  views, 

Fig.  1  is  a  side  elevation  of  the  breech  with  a 
part  broken  away  for  the  purpose  of  clearer  il- 
lustration. 

Fig.  la  is  a  front  elevation. 

Fig.  2  is  a  side  elevation  of  the  parts  shown 
in  Fig.  1  in  another  position. 

Fig.  3  illustrates  in  a  side  elevation  a  modi- 
fication. 

Figs.  4,  4a  and  4b  illustrate  in  a  side  eleva- 
tion and  in  a  face  view,  respectively  another  mod- 
ification. 

Fig.  5  is  a  fragmentary  detail  view  of  the  breech 
block  showing  a  further  modification,  and 

Fig.  6  illustrates  in  a  fragmentary  view  a  re- 
coil-operated automatic  gun. 

The  breech  lock  made  in  two  parts  is  mov- 
ably  guided  in  the  usual  manner  in  a  longitudi- 
nal direction  in  the  casing  of  the  firearm  and 
the  counter-recoil  spring  which  is  tensioned  dur- 
ing the  recoil  of  the  breech  lock  acts  upon  that 
end  of  the  said  breech  lock  which  is  opposite  to 
the  bottom  of  the  cartridge.  Before  firing  the 
breech  head  of  the  breech  lock  is  locked  with  the 
barrel  of  the  firearm. 

The  breech  lock  comprises  the  breech  block  or 
casing  6  and  the  bolt  head  or  breech  head  3  pro- 
vided with  one  or  more  locking  lugs  I  and  cams 

2  on  its  periphery  and  further  with  a  stem-like 
extension  or  breech  head  stem  4.  This  stem- 
like  extension  4  of  the  breech  head  3  is  guided  by 
means  of  a  steep  thread  portion  5  in  a  corre- 
sponding thread  groove  formed  in  the  axial  bore 
of  the  breech  block  6.  As  shown  especially  in  Fig. 
la  the  breech  block  6  is  further  provided  with 
guiding  ribs  or  ledges  7  adapted  to  slide  in  cor- 
responding grooves  8  of  the  arm  casing  so  that 
a  movement  of  the  breech  block  6  in  a  straight- 
line  is  ensured.  In  the  preferred  embodiment  of 
the  present  invention  the  screw  thread  on  the 
breech  head  stem  is  formed  in  the  shape  of  a 
cam  or  thread  cam  9. 

The  locking  lugs  I  are  adapted  to  rigidly  con- 
nect in  the  usual  manner  the  breech  head  3  of 
the  breech  lock  to  the  barrel  1 0  of  the  arm  pro- 
vided with  a  sleeve  10a  having  a  transverse  groove 
la  and  longitudinal  releasing  groove  it  as  shown 
in  Fig.  1  of  the  drawings.  If  the  breech  head  3  is 
inserted  into  the  sleeve  10a  of  the  barrel  it  is 
partially  rotated  or  turned,  whereby  the  locking 
lugs  I  resting  in  the  transverse  groove  la  of  the 
sleeve  I  Oa  prevent  a  movement  of  the  said  breech 
head  in  an  axial  direction. 

For  the  purpose  of  opening  the  breech  lock  and 
unlocking  the  breech  head  3  from  the  sleeve  15a 
of  the  barrel  a  member  moved  by  the  recoil  im- 
pulse and  provided  with  one  or  more  guide  cams 
1 1  is  acting  upon  the  cams  2  of  the  breech  head 
in  such  a  sense  that  by  the  cooperation  of  the 
said  guide  cams  1 1  and  earns  2  a  rotational  move- 
ment or  turning  of  the  said  breech  head  is  en- 
forced, whereby  the  locking  lugs  I  of  the  breech 
head  are  turned  round  and  brought  into  align- 
ment with  the  releasing  groove  lb  of  the  barrel 
sleeve. 

This  rotational  movement  or  turning  of  the 
breech  head  3  results,  however,  a  longitudinal 
movement  of  the  breech  block  6  on  account  of 
the  engagement  of  the  breech  head  stem  4  with 
its  steep  thread  portion  5  in  the  thread  groove  of 
the  axial  bore  in  the  breech  block  6,  so  that  the 
breech  block  6  will  carry  away  the  bieech  head 

3  in  the  longitudinal  direction  as  soon  ao  the  lock- 


ing lugs  lie  in  the  releasing  grooves  16  of  the 
barrel  sleeve. 

The  above  indicated  member  moved  by  the  re- 
coil impulse  and  adapted  to  effect  a  lotational 

5  movement  or  turning  of  the  breech  head  3  may  be 
either  a  part  moved  by  the  gas-plunger  as  in  a 
gas-operated  rifle  or  it  may  be  as  in  the  present 
embodiment  for  a  recoil-operated  automatic  gun 
the  breech  head  itself  carried  away  by  the  re- 

10  coiled  barrel.  In  this  event  the  guide  cam  1 1 
is  stationarily  arranged  on  the  casing  of  the  arm. 
As  shown  in  Figs.  1  and  2  a  detent  lever  12  is 
provided  for  locking  the  breech  head  3  with  the 
breech  block  6  as  soon  as  the  said  parts  are  un- 

15  locked.  This  detent  lever  12  pivotally  mounted 
in  the  breech  block  6  and  biased  by  a  spring  13 
is  adapted  to  enter  with  its  one  end  into  a  re- 
cess or  groove  14  in  the  breech  head  stem  4. 
If  the  breech  locked  in  this  manner  slides  for- 

20  ward  again  the  detent  lever  12  runs  over  an 
abutment  14'  and  is  automatically  released  by 
the  said  abutment  in  the  final  position  of  the 
breech  head  3,  so  that  the  crowding  breech  block 
6  by  means  of  the  steep  thread  portion  effects  a 

25  rotational  movement  and  locking  of  tne  breech 
head  3. 

The  striker  or  firing  pin  1 5  is  rigidly  connected 
to  the  breech  block  6  by  means  of  a  stud  16  as 
shown  in  Fig.  1  of  the  drawings.   A  supporting 

30  disk  17  is  fixed  on  the  said  firing  pin  15  and  a 
spiral  spring  18  bearing  upon  the  said  disk  with 
one  end  rests  with  its  other  end  upon  a  cover 
plate  19  on  the  breech  head  stem  4.  This  spiral 
spring  18  is  working  against  a  separation  of  the 

35  breech  head  3  from  the  breech  block  6  and  re- 
sults a  powerful  and  reinforced  locking  and  ig- 
nition. 

The  cam  or  cams  2  shown  in  Figs.  1  and  2  of 
the  drawing  may  be  replaced  by  a  roller  20  as  in- 

40  dicated  in  Fig.  3  and  for  the  purpose  of  controlling 
the  two  parts  of  the  breech  during  the  locking 
and  unlocking  operation  there  is  cut  into  the 
envelope  of  the  breech  block  a  front  thread  por- 
tion 2 1  as  shown  in  Fig.  3  of  the  drawings,  with 

45  which  cooperates  an  operatively  acting  cam  3'  on 
the  breech  head.  For  the  inner  thread  5'  of  the 
breech  block  with  which  cooperates  a  thread  cam 
9  on  the  breech  head  stem  there  is  provided  a  back 
lash  or  play  22  between  the  said  thread  cam  9  and 

50  the  inner  thread  5'  only  limiting  the  turning  out 
of  the  breech  head  whereby  a  simple  type  of  lock 
is  obtained  which  replaces  the  detent  lever  shown 
in  Figs.  1  and  2  of  the  drawings.  In  this  case 
after  unlocking  the  parts  the  two  thread  portions 

55  are  displaced  about  a.  further  rotational  movement 
or  turning  of  the  breech  head  corresponding  to 
the  above  mentioned  back  lash  or  play  22.  This 
type  of  lock  is  released  by  the  fact  that  during  the 
run  out  of  the  breech  to  the  firing  position  the 

go  roller  20  runs  upon  a  starting  cam  path  23  on  the 
sleeve  24  of  the  barrel  whereby  a  rotational  move- 
ment or  turning  of  the  breech  head  3  is  effected 
as  shown  in  Fig.  4a  of  the  drawings.  As  soon  as 
the  roller  30  glides  off  from  the  front  face  25'  of 

(-.3  the  guiding  rib  7  (see  Fig.  4)  and  arrives  at  the 
inclined  face  25  of  the  said  rib  the  breech  block 
6  and  the  breech  head  3  are  adapted  to  shove  to- 
gether. 

As  shown  in  Fig.  4b  of  the  drawings  the  con- 
70  trolling  member  is  constructed  in  two  parts  20,  30, 
the  upper  part  20  of  which  is  adapted  to  co- 
operate with  the  guide  cam  1 1  and  with  the  start- 
ing cam  path  23,  whereas  the  lower  part  30  is 
adapted  to  slide  on  the  inclined  face  25  at  the  end 
75  of  the  guiding  ledge  7.   In  this  event  the  said 
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inclined  face  25  replaces  the  above  mentioned 
front  thread  portion. 

A  further  modification  of  the  lock  is  shown  in 
an  example  in  Fig.  5  of  the  drawing. 

In  this  modification  the  steep  thread  portion 

5  on  the  breech  block  terminates  into  an  offset 
part  5"  extending  transversely  to  the  longitu- 
dinal axis  of  the  breech  block  6.  At  the  end  of 
the  unlocking  movement  the  thread  cam  9  on  the 
stem  of  the  breech  head  enters  into  the  said  offset 
part  5",  whereby  the  breech  head  3  and  the 
breech  block  6  are  locked  together.  Both  parts 
of  the  breech  are,  therefore,  prevented  against 
turning  during  the  backward  movement  by  the 
fact  that  the  rollers  30,  the  diameter  of  which  be- 
ing substantially  the  same  as  the  width  of  the 
guiding  grooves  8'  of  the  casing  of  the  firearm, 
enters  into  the  said  grooves. 

In  the  embodiment  of  Fig.  6  a  recoil-operated 
automatic  gun  is  shown  the  barrel  26  of  which  is 
movably  mounted.  A  counter-recoil  spring  27  is 
adapted  to  immediately  recuperate  the  barrel  into 
the  firing  position.  The  breech  block  6  is  axially 
movable  in  the  casing  8  of  the  automatic  gun  and 
a  second  counter-recoil  spring  28  is  adapted  to 
act  upon  the  said  breech  block.    This  breech  block 

6  may  be  caught  and  released  for  the  shot  by  the 
firing  lever  29.  The  rotational  movement  or 
turning  of  the  breech  head  3  for  the  unlocking  is 
effected  in  this  case  by  the  guide  cam  1 1  ar- 
ranged in  the  casing  of/the  automatic  gun.  The 
firing  pin  (not  shown)  is  rigidly  connected  to  the 
breech  block. 

The  operation  of  the  straight-line  breech  lock 
for  automatic  firearms  according  to  Figs.  1  and  2 
of  the  drawings  is  the  following: 

Immediately  after  the  shot  the  barrel  26 
and  the  breech  head  3  locked  with  the  said  barrel 
and  also  the  breech  block  6  carry  out  jointly  a 
short  backward  movement.  At  the  end  of  this 
backward  movement  the  cams  2  on  the  breech 
head  3  impinge  upon  the  guide  cams  1 1  on  the 
stationary  casing  of  the  firearm  and  slide  along 
the  said  guide  cams.  Therefore,  the  breech  head 
3  receives  a  rotational  movement  or  turning  and 
the  locking  lugs  I  on  the  said  breech  head  are 
got  out  by  turning  from  the  grooves  la  and  enter 
into  the  releasing  grooves  lb.  At  the  same  time 
with  this  turning  of  the  breech  head  the  breech 
block  6  receives  an  impulse  by  means  of  the  steep 
thread  portion  5  and  the  thread  cam  9  on  the 
breech  head  stem,  which  throws  backwardly  the 
breech  block  with  acceleration  away  from  the 
breech  head.    In  this  movement  the  ribs  or  ledges 

7  on  the  breech  block  slide  in  the  grooves  of  the 
casing  of  the  firearm.  Hereby,  the  breech  head 
3  is  pulled  back  with  a  high  force  by  the  breech 
block  and  withdrawn  from  the  barrel  which  re- 
turns again  by  the  action  of  its  spring  27  (see 
Fig.  5)  into  its  initial  position.  This  peculiar 
kind  of  motion  is  highly  important  for  the  safe 
functioning  of  the  firearm  for  the  reason  that  the 
cartridge  case  is  already  loosened  from  the  be- 
ginning of  the  unlocking  rotation  or  turning  of 
the  breech  head  and  thereupon  wholly  extracted 
by  means  of  the  rapidly  receeding  breech  block. 
Therefore,  the  extraction  of  the  cartridge  case  Is 
effected  rapidly  and  safely. 

As  soon  as  the  unlocking  is  obtained  the  detent 
lever  12  snaps  into  its  groove  or  recess  14  (see 
Fig.  2)  under  the  action  of  its  spring  13,  whereby 
the  breech  head  3  is  connected  to  the  breech 
block  6  and  prevented  against  a  rotation  or  turn- 
ing. Both  parts  i.  e.  breech  block  and  breech 
head  jointly  execute  their  backward  movement  up 


to  their  final  position  and  are  then  led  forward 
by  the  locking  spring.  If  the  breech  runs  over 
the  abutment  14'  the  detent  lever  is  brought  out 
of  engagement  from  its  groove  or  recess  14  and 

5  the  locking  lugs  I  enter  again  into  the  releasing 
grooves  lb  of  the  barrel-sleeve,  whereupon  the 
breech  head  3  is  rotated  by  means  of  the  steep 
thread  portion  5  and  the  thread  cam  9  under  the 
action  of  the  crowding  breech  block  6  and  locked 

10  in  the  grooves  la  of  the  barrel-sleeve.  At  the 
end  of  this  movement  the  firing  pin  15  strikes 
upon  the  percussion  cap  of  the  cartridge  (not 
shown)  and  the  above  described  cycle  of  move- 
ments is  repeated. 

15  In  the  modification  shown  in  Fig.  3  of  the 
drawing  the  mode  of  operation  is  substantially  the 
same.  As  above  explained  in  this  modification 
the  steep  thread  portion  on  the  breech  block  is 
divided  into  two  parts,  viz.  a  front  thread  portion 

20  21  and  an  inner  thread  portion  5'  which  latter 
forming  the  geometric  continuation  of  the  first 
named  front  thread  portion.  Therefore,  during 
the  unlocking  movement  the  prevailing  portion  of 
the  impulse  is  transferred  by  means  of  the  op- 

25  eratively  acting  cams  3'  on  the  breech  head  and 
the  cam  faces  or  front  thread  portions  2 1  in  the 
envelope  of  the  breech  block,  whereas  the  inner 
thread  portion  5'  substantially  performs  only  a 
controlling  function  limiting  the  screwing  move- 

30  ment  of  the  breech  head. 

The  lock  between  the  breech  head  and  the 
breech  block  is  effected  in  the  two  embodiments 
shown  in  Figs.  3  and  4  in  a  simple  and  convenient 
manner  and  without  the  use  of  separate  movable 

35  members  by  the  fact  that  the  thread  cam  9  on 
the  breech  head  stem  has  a  play  or  back  lash  in 
its  inner  thread  portion  5'.  At  the  end  of  the  un- 
locking movement  the  breech  head  is,  therefore, 
in  the  position  to  execute  a  relative  rotational 

40  movement  or  turning  without  any  longitudinal 
shifting  with  respect  to  the  breech  block  6,  until 
the  said  thread  cam  9  has  moved  so  far  with  re- 
spect to  the  breech  block  that  it  engages  the  op- 
posite side  or  flank  of  the  inner  thread  portion 

45  5'  as  shown  in  Fig.  4  of  the  drawings.  The  roller 
39  has  moved  in  the  meantime  before  the  front 
face  25'  of  the  guiding  ledge  and  simultaneously 
enters  into  the  groove  8'  of  the  casing  8  of  the 
firearm.   As  the  diameter  of  the  roller  30  is  sub- 

50  stantially  the  same  as  the  width  of  the  said  groove 
8'  the  breech  head  cannot  turn  further  with  re- 
spect to  the  breech  block  and  both  parts  of  the 
breech  are  locked  with  the  same  result  as  in  the 
example  of  Figs.  1  and  2.   In  the  locking  move- 

55  ment  of  the  breech  the  roller  30  comes  out  of  the 
groove  8'  and  impinges  upon  the  starting  cam 
face  23,  whereby  the  rotational  movement  or 
turning  of  the  breech  head  is  initiated.  The  roll- 
er 30  glides  off  from  the  front  face  25'  of  the 

eo  guiding  ledge  7,  whereby  the  lock  between  the 
breech  head  and  the  breech  block  is  released  so 
that  the  said  roller  can  arrive  at  the  inclined 
face  25  of  the  ledge.  The  locking  movement 
proper  of  the  breech  can  now  take  place  in  the 

(ij  manner  as  above  described  in  connection  with 
Figs.  1  and  2. 

As  will  be  seen  from  the  above  description  in 
connection  with  the  accompanying  drawing  the 
straight-line  breech  lock  according  to  the  present 

70  invention  is  simple  in  its  construction  and  en- 
sures at  reliable  operation  a  high  velocity  of  fir- 
ing and  a  long  duration  of  life. 

The  arrangement  of  all  highly  strained  parts 
on  the  breech  head  gives  rise  a  rigid  and  com- 

75  pact  structure  with  the  least  expense  of  material 
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and  room.  In  firing  or  discharging  the  firearm 
the  breech  head  exposed  to  the  firing  impulse  is 
directly  operated  and  simultaneously  by  the  ro- 
tation of  the  said  breech  head  a  throwing  or 
pushing  back  of  the  relative  heavy  breech  block 
and  the  entire  breech  is  initiated  and  accom- 
plished. 


It  will  be  further  understood  that  I  do  not 
limit  myself  to  the  details  of  construction  above 
set  forth,  but,  on  the  contrary,  that  many  modi- 
fications may  be  made  within  the  broad  scope  of 
5  my  invention.  ; 

ERNST  ALTENBURGER. 
KARL  SCHWEIKLE. 
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